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(57) Abstract: An emitter manufacturing method comprises 
the step of forming on a glass substrate (201) a CNT film (212) 
containing carbon nano-tubes (CNTs) (212a) and constituting 
an emitter electrode, forming a gate electrode (216) above the 
CNT film (212) with an insulation film (213) interposed in 
between, forming gate openings in the gate electrode (216) 
and the insulation film (213), and orientating the CNTs (212a) 
upright in the gate opening. The upright orientation causes a 
uniform and stable emission current to provide good emission 
characteristics. 
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m m * 

CNTJgl&tf CNT|g|£^7cS^&ffiSy?&P:i® 

5 &m#m 

10 iT£. #3S9m, 3EK:^©«fc3&«*»aii!?ftlS«K:«fflSn*CNT«R^ J E-©»ii5S 

cut*. 

(nm) 4 0 . B-RlOfimfcV^IftTT^^f h it *« US <^ tt * & tt 

CNTKI1 fit/ fa-^Rtf#l^>'fa-^2a»lJ«m«. 

i^^BC^fi&ofcfe©^ *oni^5-50nm» 3 ~ 1 0 

7-ir»«CJ:^Tti«T#4. £©±fi£&«, Nature Vol. 354 (1991)" p. 56-58 
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t:te«$tiT*5 D , ^<D«ffc> 6 6, 5 0 0 P a (5 0 0 Torr) <D<\'J *5 J±3L\$7 )V3 > 
#*©SH»*-e«ft«:fe«i Lift, 3nj|/h^-y ir;P*^tPbfc^^#m«l&fflUT 

CNT^y^^^^fcfig^-T^fc^cDfe^a^, MA« Science Vol. 268 (1995) 
© 845 n-Rtf Science Vol. 270 (3995)© 1179 HfcSSftSftTH 5 . ^og^TIi, 
*i:CNT€M^tfcCNTMfS^, 0. 2/im©*7t'fXStt5t75^7 

J:«OJ:5l:»jtaft*CNT|lt^^ywKi«t*»*lctt, ifSitt© 
*V-H (X$^) CCNTR*tfflU6ft5. 7/ - HiffiS^Ofi§l;SMTO 
SS3n& 2 Appl.Phys. Letters, Volume72, p. 2912, 1998 »CsB«5S n* =fc 

3 PC, fflSt»|fin7;- HiltlS y *£©»K:«*.tt3 0 0 VCD«JS^EPJJ]L, 

3*filOFED©-«ftH2 8At*t. 3 W#J8ffl3!?fr»«te, 
CNTIffllifciS^l 1 2bSgf LT*D, 12bt7;-pitl2 

4 t©«ucy- i 2 5 atgiKsns. i io±t«, itttifxij« 
mm i i ia»»j«3n. gmsi 1 i±fccNTi*i 1 2*»*9sn, cntki i 2_h 

MK, y-M112 5RlXffiig:^ 1 2 3 hMPl 1 7fcJ;DCNTIS 

1 1 2 © — gP^ggffibT, I$y^ll2 b^LTUS, CNTll 1 2&Z^y~hm 
ll2 5^*^tf^57l«l 10 ©±*lCteJ5r£©E§If S&ttTT y-Ffll 2 4 At 
SBS^n, ^#©llB©2Wm*£K:i!jije;**is. !l©J:3 7a:3a*«ifiTtt, CNTH 
1 2 77 - F«4B 1 2 4&£*y- r*M 12 5 te IE « {4 § ^ * BUnTSC*: 

C«fc9, y-bmn 11 7rtt«[lit&is.^ i 1 2b*»677-H«il 24l:fi» 
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H2 8 Btea*o«5S*ttT?«aan&cNTgt*«f . c©M3t^ffiTtt, no 9 

5 

SIttCNT 1 1 2 a£$MRS-irfcfflSiS££*l 1 0«oS©&*1 1 1 l±K»*b. 
SKI 1 O.flltCNT 1 12ai©tf3t**)SS«>'3'3CNT|!tl 1 2 £^J$-r3. £<Djj 
SSTtt, CNT]ft*ffi©J&£®CNT 1 1 2 a**, AW > ^»*©&tt;BLtf t?S 

E©«*ttfc £0 CNTBIl 1 2 $ ft* £ . W^SflilS O 

*E»iirt«0m«K::*;S<fcoTX3 y ->a >a?**S.L-<fiTt5. £©fc», Ml 
1 0 tCNTRl 1 2 CNT 1 1 2 a tfEAKft LT V» 

is &ViX5 >y c nt$I£ fc J: *«jftt*3fc# fcSBJMtt* C 

HJ © n * 
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*5SWtt, *l©»£fcfc-V»T, #-#>:hy 5P:x-;/ (CNT) Rtf&^tf^HB 

«t»CNT«Tf*oT,WHa»«WI|jafc*UaCNTttt?«5F||*ioH«Jfc«»0. 
5:99. 5-4 0:6 0 flUHtRft SftTU« Cift»tinCNT««J|ftt«. 

*^»tt-bt=**T*J:3ft*Jta:CNT«l»iaft*<-rc4:*»BI|6tft0, A> h*;V 
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£fc, WBft^*T»S*«»CNTMS|B|0|»|l|ft*i6a&;W>y»fcLT«|lb, tt 

WfB^*iKj*, 70UJK = h o-fejva — U -f 5 HUMS ©ft© 

SI * «fc 13 5S^ fcT & c t #t § a . 

'io cNT«2B©«inB*ffl»atniEtt?«^ni*o3fe***»7 oxetJbr**c 

WBCNTRtf* JI&tCfS12tt)t 2Jf JM±©$lIgT$EjG£tt> RflftflR©#j|k:& 

CNTffi2W<5«MSSUi»atrl8t63&«^Sft:*|B!l. Rtf, CNTgt*6*Sfr*± 
ftfc, SfrfECNT, 8tfPtt*»fifcfttfai0/<W >;?&©ftT, ±115 £ C N T 0^#J± 

tJ . A#MC"tt, *JtlK*»?*CNTCD*#ifc**8 0~9 0%K> m±l^T©®}l 
*l**CNT&#©£#tf;*4 7 0-8 OXt, *Tlta»J4 ftBMffl/1-f >y*f®^ 
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mx$>~o Xs 

*580J§CDfg 2 CDm^fc^S CNTP(DSSlii^fe-e«, C N T Wl<D n ? - ~ > tf \Z . 
A-f >^#S^VX«S'J©yW >^^©X>>5 L >^P- h^CNTiDfeSl^T, CN 

20 m.Lfzm^y^mtm^Rnmmmm^(DM^^m^(Dmmi^mxm^^xm^^n^^^ 

^(C^#ifri-^ttW^5S^^?$«T#, J!*I*] lZ%m £fe*&t? £ £: tffr Uffi^ CD C N 
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J:3&*8fcCNTl»Hl8**<T!:i*»-r*S0T» A>H^8»*fcJ:*«?ttiH 

• 5 C'NTitt^tt^lffiWtCifSlifc^O. 5:99. 5 ~ 4 0 : 6 0 © fEE S »&T «t 5 C 
CNTiftftt^««|iCD^|fIft«»t5:t^T?*i. £©»£. CNTifiW 
«*fcCDiB8(ifc4:0. 5:99. 5 ~ 4 0 : 6 0 <Dl8HfcR*l/TCNT*aiBlOBlW* 

10 WIBCNT«C3»jft*J*-CttaanfcCNT||tfflV»*i:tfcJ: 0, CNT| 

«©e-?tt*M»tt£**ifc^±3fc*Ji!&T5;: ti«tS5. *&. IT&ttiSt 5 0 0 

3 > » * * $ -T -5 « # ft ffi SI ft It fi * ft * C t Ifl T' * 5 . 
*fc, ««*«*K»"*-*35**a«lOiB^Jfc** 5 0%KTilLfcCNTl^flSlSt 

20 rtHjn^-fcSStfT?;*, #67* 9 

*%W\t, *4CD«AWV>T, S«_hfc. 5^-7 (CNT) * 

£tfX3y**fllj£T*CNTRfc#J*U 
|||BCNTI||*lii©CNT**4EfiI*«*i:i*ttiii-r«x5y^©|ljS*Stj| 
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sfcSSEfcisW-* ritMUSB^JJ tnii*!!!, CNT**Mflcfl!>S®3fi*«fc«kOKtKk:» 

•3 x gun & @a ai « m & n * -r * - 

#%9lffl4 ©^i^CDXS y ? (DQmiS C N T & UiLU ft 3 •& -5 © T% CNT1 

5^S/a>4#tt*#*H4i5»«T!Illfca:*. Sfc, Mf3 C N T OS 3iiainlX S T?l*, I5IHC 
NTI±l;fefy- h *U?«ftf5'-hi5l*il/J«t:tt:J:3TCNT 
*!S3iiBF6]$-&-5Cl£^SF^bI/i„ C tllC «fc 0 , h V> fcSi 46 Tffim&XH t 

ioT, CNTCDlSfifiBlRj**** C 
10 *S8K©«4oajft0jiFSl/HiS y^<0«3i*iStt» IfFlHCNTODiaailBlSlXgtt^ 
4^T, MKCNTflJtXfcttJftgJfetf LT«8i*»Jfc^*Ig£. ilftfB«a;&t£*fi*lftlc 
m$kCDMn$:mm-fZ> Jim WIBCNT©fi:4E!faXST?fcJ;i»i3BflnF»gcDCNT 

^ nt 32 sa :t&Mit5. 

5I^PJ^-rx@?:-g-tf C £tfttf£ L V>= cntiD. If (ill© H n ©5LSA*/h * 

ttE»»ttat^«ao»*iafc3fei[-3T«riBCNTiitaBfocNTfeafic!Erti 
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X\ X ;\*~8tl©&fcfcl$#©-^£^£b, *4ffifflttffi©CNT£#$ Z. t^Tf§. 
5 NTJSigffi©CNT©E2:ffilS]$!ig#«fc flfWcftS. £fc> IfflBf,!;^^- h ^S^tt ^ 

£ itffcvs. *#«|fctt» tt*->- hO3B**tt0. 0 0 2 N/ram^SAl^0, 2N 
15 /mm*ltMt#5. 

#Bljl§tt, *5©«jftt*^T, «S±fc, 1£iSc©#-#>;f/3^-7 (CNT) * 
£tfX5 y^Slftfig-rSCNTIta^^b. 

t*KCNTJIi©CNT£Su82fR]£-&, R « ^Eft $ -frt C N T «± C &JS«fi R £7£ 
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«*ns«<afc*v»Tfc,^*#sij!iiTCNT£iefiiBi^«S6cDa*fiii$-r* c t t«k o , 

*Htt, -hoBlCf^X-T* i&K&JR«8R©llfc£Xgfc:«iBfcLT» ItufBBH □ 1*3 \zmm? Z> 
»a-a-T*>6#»S*WfiCNTgllC^tt«l[irEflttH0CNT««J»a-a-SXfifc* 

&s*-ex-/5 i >^tt42Ktf^iflf s©t?, «fl}LftcNTeaat»jttststia;< 
*ii tsff Tt5. 

WiBCNTI»*«WTfc||tJ$Lc»C)WIBXy 5 ; >^*$iSBE»»#:fcltlft-rsxSi, ffi 
13® l&#iStft: * jSCS^-ftfe te a tT L ffiG C N T § ft A $ i± 5 x@ fc * * f 5 

©t, fii:«ttif«WLfcCNT€*ia»ATf««bEJlK:r*2:fcft<, tt£ftai©£ 
*-CMPl*3fcSitn?#5. fc*, i®^iS#il,T, WI©CO„ n,, N 2 0, 

*W4, WE^lffiBR'oSSlIfcftaLT, ^IBWPf*FfC^t£j-r-§^f3CNTM^ 



* 
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»6©«J*IC*^T, ^gC©^-^>^/9 1 ^-^ (CNT) St&CNT 

^flli, JB7 oaj*K:*v>T, 1 OOBSKOffifl^S (cm 2 ) "C * 5¥B5IHft&S*£ 
25 gK&V^T, 

lfiElfttfcCNT©WII««l/S (fi/cm J ) £Jl±T**!:tftW*t-J-*'¥BH 
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*%m<Dm 7 ©ffija©5|E®ll«3E^S»K J;* itt32LlEfilUfcCNTSJBVs&*9 — T? 

T) y CNTJBi, **3&«*CNT*±k:«*fc»J«Sn3R** 

Sat5HP*6 WE C NTJi<D*K£^tH St^y- hiiiiRflty- hill tSflB 

a, ttiaxs nil©** iz«EE*BiinUTii&BBx3 y * at Bff 

J* tH d s « iF-j* m m » m fc *5 x , 

§ 4»« 1 1 % m^-ik m z & # -r * . 
z> c tat-?**. 
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(cnt) ^^trcNTit, w^fcaKfan&^JSK't* 2iet±©ia»Ji* i &*«y- 
&j**©t?. leatastKy- h*««***nc¥fflflsstf, ^ntiD, * 

io two**. 

a ft, UBCNTii^-MStltOIPIfctlPIISJUttaiSSSCttiCi^ 
WKCNTJifi-tOttfcJBS 0. 2 w m^±JS.O 2 ix mJS*~F ©J¥^©^^J 
Sfc. ilBl***«SOG (Spin on Glass ) ^ & S£5 £ t tfiff * L W. :i£>^£, ft 

25 ttffi^a^StlfcOT!, ASf&XSy>'3>«fttS#*^t* t "C**. 
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m i a, *&®<Dm i *«»J8«k:«*«jft*j*T«jfianft:CNT**x5 **fc» 
« bfc f e d ^^-r^^sis^s^eg^^^-^^igiTS^o 

H3B, 0 2OiS^7'Dt^SSt7o-f t-KT$5„ 

86B, r-^Mckassss^t^o-^t-hfis. 

El 8 A~8 Ctt, W6<DCNTmMf&nin^Ml&ZnrcCNTm<D&*Mft*7jk?®-z 
*S4fc7 0 K£&igl^tfT«fflL&«^ III8 Ct*«M^£l 0 0 ^SLfc|A$ 

SI 2 tt, *77»fi±fcltlLfcCNTl8^5-fXLfttt!iSiStft8HT*5. 
01 6 A~l 6 G«> *»»H<0!64*«»Mil«O»jft*tfeT*oT. ¥®M^S^^g 
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mi 8a~ i 8db, *»wcDSS5*«»ji«K«*»ifi*i*©iea»&JB*te*-r 

01 9a~ 1 9 h & , *%w<D%6%M&mi<o®mij&<Dxn&M&m%\z7fi-TWim 

0-e&5. 

124A-24 Ftt, *»WO»8*iS»««Kl<RS«ifi^«6©XfiaB*«*fc*-r 
®0T&So 

|25A~25G(t #f£HJi©S§ 9 *«»JBWC«*»jS*}* Ol8R»S)R*C*f 
20 tSfrffiili&lllT&S. 

02 8BH «©£ST?§K®£ttfcCNTj&©l|irig0T&5. 
25 EI 2 »». tt*®«*ttffi&ttM0naA««TKIB0T&*. 
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58 w s mm f £ & *6 CD ft A cd ft? SI 

&F ED#©¥lBM*wgM*;R-rft?&B|-Z?(fea. 

itfflfttOitf 1 1 U*tTt»5. &®«JI 1 1 l±[Z\$5£*. ^CipSCDCNTfii 
1 1 '2*«*«*nT*V- K (15 7^) 7-f>115W^T^. CNT 
Ml 1 2 £-&tT#:7X«*£l 1 0©iI$I5i5l:, SOG (Spin On Glass) , 

y " HiMM i i 3 ±{cfi, ! 2 6 at#y_ fs'^-f > i i 5 tia^-r 

SftT*0, C©^-Mgp 1 1 7{cS£tJ-r^CNT|gl 1 2 #x 5 y $> Z®m? S . 
15 «T*ffi»#*fi6*n&J:B;tf?XMl l o©J:*fctt, RGB (#, *, ft) 

3tft*Jaff3ti&7/-K;UJV (0 2 8 fc«tl 2 4) #r7*£igl i o izf^<D 

'0 E32A~2Dte. lillliOFED^fiiyDtX^St, 0 3 Ag- 

assi a 7 a - htss. 

£fl ^t-v^S 1 Ttt, 1 0xK5S®fl 1 1 l^^LTCNTSl 1 2 

(0 2 A). jfcHT?, 7t«^S 2f, CNTI1 1 2 ± £«ftNffrtft** tf 
>3-Mfe}|l; ) *#Ui6SffoTy- hftftJKl USMtS (H2B). 

-HHP (13 l i 7$Mf|, (El 2 c). Jgfc, ^t^s 4t?, y- h 
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t»«-rs (H2D). tntit). cNTttsjBu&FED©*#ttttis*M (#v- 

B2AK*WTCNTJ|1'1 2^Bfl*iftD. «V»tt, C N T M © RN«># < 

5 

cnti 1 1 2 ssgmji 1 1 ncM-r^fst, *«n-f >^***b^itn 

#««*tcntbii 1 2^®a<nai&<fbu xucNTntiF^^stsfroffli*^ 
04ic. fed ©km*** dsmb FEDti ^77$sn o±c, 9* 

1111 <fcm^J*ffijlt LT©CNTH 1 1 2 fc £ £ ©II fctfT * . C 

20 NT«1 12±*Ctt.- **2 Ofimlicy-hJfiiS 1 1 3 S^Uty-Ml 1 1 

laTRttttcjcasnfey- h^p 1 1 7«j$snti50, hbsp i 1 7 esc 

**J*CNTB112*IKtt, fcftKlSlLfcCNT 1 1 2 aML, 31 CD C N T 1 1 
2 a*6«^IHi2ft*. ~ m±LMfo} ttt, CNTlll2l:^lt5CNTl 

25 1 2 aOflBJHW^tftf^Stttl 1 0 KfcttfcSilCH It 5 O^TO^gtSEf&I^n 
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tt> CNTiil 1 2S®<DHflfM^IS<. Z\<DW£x : fc\K1$>?- h SJfl P 1 l 7 ftklffiSI 
b^^^tt, CNTii i 2 amcom&ft-^sirc iKft-S. 



#j&*»*fc*+T*«*atR£u y- mi i i e i i i t©ra©ife^wttj5i 

©Tf^o jzM^Mfai i 4o^ity-nai i 6 a*j$-&±tf snfc 5 &«' 

jfiTTKt, ^- h«M 1 X 6 iliEl^JiDCNTl 12a £ ©Ha*a«&gm Ji |;i ft, « 

V >A* 1 2 1 ©^*B3ffi# 1 2 2 i««iTl»4. JtffiS 1 * >A* 12 111 *l5te** 
lRFr**g»«©5c«l 2 1 a-JktfmW. 1 2 1 c t, ±T*«****35* 1 2 1 a&tf/S« 

i 2 i c ©«-afc»^sn*4 , 3©*«i 2 i b tT'mxnjjfcwizmi&znzo x 

2?:P*>A1 2 1 BSSt^ftJKtlB&r, BS R fijMte fgj&S til fe A V>„ 

*Sft>;U 2 1 ©Ml 2 1 b(D-f|5^H3i-r^?L 121di, M 1 2 1 d CM 
12 2 (DMffilZMmZtlJZjl 12 6tl;(t M^^^ >/N* 1 2 1 <DI*I# {3;^ 
ITC£3!£ti$-£fc£s5g}$ 1 2.9 a, 12 9 b * * 5 > 7 b fcftlfi l 3 0 a, 



y * i i 2iiov, y- 
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1 3 o b n*. mmwi 2 9 a, 129511 Bf«®f*»*m*<#tf s*it**k 

ftilfe'»fl5^Bffe©EK*»^T»lRlbfc!Rffi-e«j#*na. K«ffi®l 3 0 a, 13 0b 
tJLl 2 6rtffiffitO!)Mttt->-U>^«tJ 1 2 7#«»aift, CntiDHftl 2 2 
ft**«*ftf:I«fSnTV>4. »«M1 3 0 a, 13 0 btt**>J-P»l 3 U^L 

7 — ^feUgg 1 2 0 £fflVifcCNT©±J&ffifcO^T£ftWfct£$1-%. 06 

1 2 lfiSiglt lXlO-'P a«T©EE*fc«J$L-fc«, SSf V >;\* 1 2 l'fjl^ 
Wb, (He) ^^51AbT6. 7X1 0 s Pa (DS.il K*8f £ . Ill, £©£±lT 

10 -p, 7-ifttttf3 2^6tt«*ttl 3 0 a&tfl 3 0 b HJEJgifc * EPiP U , 1 

2 9 a, 12 9b ©#jfeSi»nBT?7-f >A* 1 2 

7-^l!tl:i;oTp»l 2 9 a, 1 2 9 b®#ft*#JBfifcln!fcS*T.5£» 
129 a, 129bS#0g^i> ^|129a. 1 2 9 b tlfit*t 5^M* 
15 (ttK&'JR) fc##H*UT* He^Xia^MSCiDI2?Y>/n 2 1 rt*Tr«ttl'» 

5B8©S£i£-e, =.y<r)V (N i ) #5%, S. tf*f y h >J A (Y) ^5%T5>5 a 
20 mftco CNT^^f^ >/\* l 2 1 1*3® H.SJ»T* £ . 358121a, Ml- 2 1b 

i2ic ©**te«E«tH»bT*a'r*. ckork:, x*i2u, W12 
1 bRtf&si 2 1 ct*«, ^*^ S12 

Ttt, AS^^Al 2 H*3fc*tt5^Sl 2 1 a lC*t$Lfc£j&»* (BIT* 3£ffiM 
ft iff .50 ^ «*12 1 bfc*»Ufc£jiS»* (BIT, **««*tff«) t^lHlJRT 
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1 2 9 a , 1 2 9 bW08E«*il«E-r*fc^igita4fct|8«ifca%iCDa*it*a«4 0 : 
6 OUTfS. 

7f^S14"Cll, ffl^t»5|5 1 :l^/-JV2OO0iWt 1 
Jfc*TS. ^$0. jg^li/7AC*fl / TX^y-^2 0 0 i/7ASffltb, CCDX^ 

Xf«^S15T?lt 7r^/^Sl 31?^SUfcti^«)*SfflliTCNTIil 1 

07A~7Ctt, ^S^^>/N'ft}C±fe^-r*^^|&*<3r)fta!W^^tt$^-ro 07 At 
^MfltttTtt, &««tfc^©J3l D ««i!>?Kf«OK»^y yrj-ztf 

mym&fdMWz^?%%L=?w^m® 112c *t«*sns. ccD&^tt^M^ 112c 

*6tt*!OCNT 1 12aMAT^5. CNT 1 1 2 a 54. J: 5 fcjfflfi < , 

3e**«*tffctt, CNT1 1 2 ailllfcfif l;z&5Sftt^M^l 1 2 dt, CNT 
112a fcMT* 112efe|g3ti5. ^T. ^fcitaJftHcx* 7- 
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B7ctssn*j;5i:. te«*ife8i*tt, feminism tmmmt&vzi&m 

□ 

0 8A-8 C^Mf H6©^f';^Sl 5 CilJ« C NTlfjElgTifl^ 

nfcCNTlOlS^^WCSSnTHS. El 8 Att3£«*ifJ5#)£ 1 0 0 L 
fci§£, 0 8 Btt?c«i*6f8tl 3 OX 7 0K££S£2-frTttfl!bfc»^ 0 
8 CliffiSiSiS 1 0 0 
10 ££Jffc:|8tt£<lj&*£ftl'fc£ ©g£fifi)fc^<h, CNTjg©®r®&m ; ?i£&££Tffi§&SL£ 

: «#*«»©MH:tf*0 : 100©t^, CNT : &?tt*M©M£b 
tt 0 . 5:99. 5, 

(gJ^filtSSW : M©2git# 1 0 : 90©tt, C N T : S^ 1 ©M Jfc 

15 IJ1.0 : 9 0, 

®55**«ito : fflSitattaMiJfctfa-O : 7-0 ©t#, CNT : fif MiOf «tfc 
142 5 : 7 5, 

: #JteWfe©S*fcb#5 0 : 5 0 ©££, CNT : fe^tt^Mtl ©Mfcb 

« 4 0 : 6 0, 

20 ©JiWLVfcmm : ffltRiftjftttloaSJt* 1 1 0 0 : 0 © i*. C N T : tt^lfift ©B WJt 
«8 0 : 2 0 T&ofco 

tt&¥^3 Onm ©S J ftt^lSfeT'©^^SS«^TIi«T©CNTi!ifL[?«^M#/©® 
«ik*»4 0 : 6 0 <D®&, &mit\Z2 : 9 8lS"Cf5C ttft>fr-?1t. 0. 5: 

9 9. 5©«£, #«Jfcttl X 1 O" 7 : 1 CNT£«^tt*«fti:©#»JfcVR 
25 te,S?HMT (21^ 1.2X1 .Qjj.m 2 )X'm&LtzCNT £ ©ffi«£5£4 

S (CNT) nm 2 , S (NP) nm 2 tt5t, CNTOWiDn urn t S (CNT) 
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tfcttflJU S (NP) ©l. 5*KEifcWr3lliaifc>j5ft^fc. OSD, #&K£K= 
1.02 ttit, #itfcVRtt, 
VR = KXDnXS (CNT) /S (NP) »•« 

5 **- 

#s**wi&«te«scNTgm, WrBia^*iB«ijafc*it«cNTttt^«>f:ii»t© 

®«th£ 0. 5:99. 5-40:6 0 (Dl6iJ:SSt5ut^IiH5„ C 
NT te-Ttt^Jfiite tOBSIJtS 0 . 5:99. 5 ~ 4 0 : 6 0 ©ISIS KKJE L> T C N T 

CNT©»|#*«ffl**ttte#H*:8&, iD#<0CNTA!itIl 1 l*6ilt»rticlfi 
15 SW4(CNT112a). Sfc, K + I, ©Eft:* JB fcfc ^ fc C N T 112b. 

t»a, ^j^isiio (HiM) fc»oTfianfcttS6=6jfti*-r4. cNTssfflifc 

^KffiMi L/T5:»tC^tg-rs ©T> i£a:iHl^©CNT 112 ai&*$nftfc#>Hjfr7fr<fig-c 
20 S5„ gf^ "A" IJCNTgl 1 2©¥^HJP*^-r 0 

H8BtstJ;5i:, ^ttttft* 3 o % iimmmmm 7 o % t %m$2 Kxmm vitm 

^fctt, 08 Attb^LT, ttMfaOCNT 1 1 2 a «t«f^ft ff ttCNT 

ttS&A,£JJ'5n&:tt. Sfc. C NT ©IS 0 Kttfif «^«* 1 1 2 e ^ 11 2 d 

25 as cfc^t-<fc-5te, 0j£igattt& i o o %®m miEifeicDCNT 1 1 

2 a#JS£T'>fc<, igfc, ft^tt^tt* 112c, 1 1 2 d> 112e tftt* L T H -5. 
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^sa»iss*t bT#»UTUfcCNT§i3iiagTfiXT4ife^w^iifi*©aAa*»s 

0 8 Afc*t* J: 3 Jc, CNT*JRD# 1 1 2 e i 1 1 2 d 

L^l-^. L^U EI8BTte. C N T «B 0 # < SHF tt?K*tf&& tSftt 5 fcft, 
»«t-SCNTti*fc^tt*tt*tfl**tefc9 v SEft&Lfc< Vi. ^T, /t > F 
10 WtjUIHSftS. 

It, CNT£«i*#*«»i©ffi£J**Bra©*C*(»'$-* C tf. CNTSMEHfc 
CNT4fe*ffl©!»IK *fi»t5ui^f§5.'t*, XSy^JMJMK 

15 ^-y ya-^oa^i^i/, -B»i-**/?3.-:/*jf»i5©ffliH***te:&£. waaia 

S«TeNTtt*lBlCg5lflt-aBI«CNT©nB(Stt, 1 /imKTfcfc*. — C 

NTtCttftt^lfi«lSi^l/fc*^. fftfrS* H8 AT?tt-t-©IHHIH2 Mm, ®8B 

19 11 JiEIHI»««e!)»jft*atT#6nfcCNTKftX5 y^fcJllifcK©*^* 
20 ffl^tt^^^X^ U-> 1 3 aTaJSTSBRWttJESSfHTfcS. JLOWftl** BRWL 

lccNTii 1 2 ©TS(rfee-r?>^«ii 1 1 1 (*v-h««) t> #fa-r*i*ft* 

47 U ~> 1 3 3 t©M©Sgg|L 2 £ lmmfcSSl, *$*T, 113 7 *>&*M 1 1 
1KA©*EES, U->1 3 3 fc3E©*flE***BJlDbfc. £©|f$fc, BMfa 

©CNT1 1 2 a*6*?«*l*l 3 5 ©«k"5 KftiflStlfc* 3 3 

25 *j| 1 1 1 £®m£tttt*M£*ftlt3 6T&'l£Lfc. 

1 1 o a, B9©ajfe-e*©&«HLt*««at©ffii«wff*s*r^57B-cife*. ^ 
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^©fiit &ytx?v-> 1 3 3 tmnm i i i t©M©EfcL 2 t, mnmmm 

CNTI1 1 2 ©M*g£X5 ^ISiLT, 4 ft ft 13 9 
T»6tlfc«aES: 21©®?*-?$!) 3 H tlC«fc^T*»fc. 
SI 1 Otli, 3e«it«[*tfi0tRift8l4«icD}B^fiatb^* 3 0 :7 0 |;LftCNT|| 1 
5 12, 3S«Jfc*3 0%©CNT8ll2 SfflUfcfeIS^77A, 3c£i|fAtt& 

00%©CNTil 12Sfli&M^77B, ^&ii3tft 1 0 
OXSli»T»«L&CNTil 1 2Sffl^&tt**iT57CT**»L&.ajfe©jBflt, 

^77A~CC&CNTI112 l:iLT2mA/cm 2 <?> « % f& & #t ft 6 ft -5 
0 1. 5V//im, 2V/nm, Stf. 2. 7 V/M m T £> ofc. 

»6ft> xmmmmitm no xots*«*fe«n 2 . 7v^m ©flST»ai«***»6ft 

*'CiW5. Mill 2mA/cm ! ©tS?gIi:H > U->1 3 3CP 2 2f 

5 ftffc Z n S : Cu, A l ) 5fflliT5 k V © £ Ep flu L fc fc 7 0 0 cd/m 2 

CjfS^f SnStt^S. dftte, F E DT 7 0 0 cd/m a t H 5+»fc9i4UI]S4# 

01 IT, 0 0 %©CNTI1 1 2 £/j§ fc«^tttH«#*t±*»t5 

fc±IB£f:Sft«, 0 8AtSt±5l:, CNT$$0#<Sf tt^Mi H2etll2d 
) iJ«CNTi:»Utffi#»fc'>!a:Hfcl6, CNT^±##f L^f <, A> F»«afJtft| I, 
^-T^diit, CNTiiaEiir^6*HJb*:CNTM©E*]&t«V>J:ifcJ:*. 
*l±»«CNTIHlOft*l:Jt5/0 P^&®**&*|lfirrS&t!leftft:-rftS, 
tt*Of^M*»/h* »W«fcCNTH±feb<ttCNT/0 H;PR±a«a*l^ 
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CNTC«KS»ftft«*ttt« CNT«*lfK#ft-f *CNTO*flEJ4JtJiP"}"S.- J: -3 
t, CNTK*W*6SliaixfcCNTIHlOlElB*«ffl<ft*- ISAfcftCNT 
«&iiK£fflL&B&CNT®ni|HW:, jfei£LftJ:5fc:#<fc-*2 ftmgST*, UMLfcC 

5 

Mt*'i^5t<<&5. cNTtt^sfeL-<tt*«#wa'Eies*"r*K&o _ e, # 

1 *©CNTA»Hfil,Taa[EiabTV»*»'&Ktt t f^#Stt*W*5«ffl&CNTife 

16 «*©||»CNTlWE»flt£ttSW#L&. -JEliaftfcCNTOStSfcJD 
(BttCNTDBc!>!E»tS/hS <) S*, ^ © £ * © C N T ft«i£#©«##*& tfttl^*^ 
KSWffb, *»ttffi*ff**fflbfc. 7^43. S2^!bfcCNT(7D^$tt 1 urn, CNT (A 
>HJV) Ol220Dmilfc, tCDi*. tMHil^ttSiC N TM®JEIK£*IR* 
^6.2. 4ym*T-'h^<f5ltlt ITt^i^JSbfc. ^flttH^feffi^ (CN 

20 T) *«*9fiKitSiPLfcfc*T?fc*. LfrU BftCNTM©Eft#2. 4 u mj^TlCteS 

0 1 1 fc*UT55****3 0 %PiTT«^ttiSW±flf5S@«, 

26 £A±©«fc3fc, CNTflDttSEiiUDS-ftTfemiHR + caitta***^, CN 
T#«*LfcV»fca0*#tt. X8*«*ft**«BDXaTT»5ft. 5 0%©£#©C 



WO 02/41348 



26 



PCT/JP01/10094 



NTffl©SS8!«:&J-2 . 5^mT^, ± IE© <Z>«lft!l3J***»< |0 L*V>ttte« 

^«itlS^J±^7&t/jN§ < ft DTf5 t, fl^ife ft} ^ < ft 5 tHB#fc, 

5 0 %£KT&& OHSLV*. ^fcs CNTRXSm.^^m^l<DmmmiZ^tb^ CNT 
H«ttT"-B-^*»A*i, CNm*l4SJ;*i0XHJ:*<a4l/<, 10%^±S^4 
0 %£JlT^<fc DiS UV*. 

El 1 2 IZtRT<£ o t, #7*i£«[ 1 1 0 ±H±g?*L7*:CNT|g| 1 12S, »*F#«0. 

^tt^c^^i 00%, iTlRe««ttA«t*o %£-r* = 

81311, ^Ma^OJt^i^MfcoMffiSjK-r^^B-rfcs. CNTIi<Z>5fcig| 

m<Dwm\zm.\^T, m&iz\zftmmo «ii*o»av». ^77*6^4i5t, M±t 

«ft<0**JSHTCNTRl 1 24ff«Lm (^tiEMttit^ 0 % ) KB, 5fet^^ 9 

NT©i»wfo«xT*^tfc«fct)*i«**«jh*tr)fcc:t**ftr*. 3< 

OkO, as**a*afttn«, CNTB& 1 1 2 £ LTte[HJ£j#4>&< &£?ft 
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©$-§\ JSTio> «S»4*ttk:«tifc«SiliM*CNTlt±l:»(*iirffiT**tt>5?a* 

io fc#«^*JtR«&jfc*# i o x&jt 5 o x&Tu&a dtfltfcfra. 

**iiM#!©cNTi!*ji^at, cntri i 2*®©iai2i**«JW 
mx k> \z < n t n 5 6 n * . 

15 B2Dt*fi5C. $*-MS«kRl 1 MmiCl^btCNT - F EDSI 

f f- hl&M 1 l 3©igR<bte, y-Ktt 1 1 6 ix5 7^H2b toW©BiJB« 
25 6 5 jum^i 2 5 PPiQltEte 2 5 X»©*ffitAV» ^ t fc S^T, 
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5 umommoy— hmmm&m^. r^m-siz 30 : 7o©cN*ngi§«fliL&FE 

1. 5 V/u mX 5 u m = 7 . 5 V 

©BJ;!«]*iErtt&KT?*5 0fc*«H-» 0:100 ©?g£-J£Sp£M LfeFEDTli, 

2. 0 V/nmX 5 um= 1 0 V 

OBUHtff#*BT*5. It, 01 lCUB^ltl^i^^ «f§SLfcCNT£ffll>r c 
* ° (Ell ©Jfc* 1 0 0 % J; 0 fe^#J) fctt*^i*aJttJ*j&t2 . 8 V/MmTab 13, -e© 

££©EPlramEE«, 

2. 8 V/tfmX 5 um= 1 4 V 

toT, MfffltJ*** 5 Aim©»£, fftHJ«^2 V/nml^Ttli 1 0 V 

0 V J: Dt>**lf»BlJni«EEtaD» {gffitei&Uffi H 5 -f AfltffiJB t? * & < & 0 » Igftfc 

/^£^tJ^ -^:/i^©^s^-;V£LT©fate//ii5< ^oT, m^ifc£Bffiim2 
V/umKWlib^. 5 jtiiriJ: 0 fcit^- hMJK«^V»« C 2 V/w 

KJi©llf**>&, FEDtLTSlaCNTBKoajiS!!, 0 %K±l3 5 0 %RTOi 
fflrt©5i«J6ai*lJt*jWSa*LVi. CNT|§I±©a*«0|BlB*3|«t5itai 

^±Jao 4 0 XKT*»l*b <, 10 «^Jhl^4 0 XTOiDimi, 

CNTfll 1 1 2 *ff**fcn?, S1I112A, »2lH2B, 3 1 1 1 2 C© 
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3ftHfC*MWLTV»*. 
CNT8112B. CNT11 2 atgf M»t=£tf bT*0« 

CNTK.l 1 2© 3 0©»#»fc-£fflttj4Jfc*H*b*Ctf>*. 
m^f «fflB*«ldET*» 1 IllZACB, ItiEl3l*]©CNT 1 1 2 atf****** 

SaiJBbfc. 121112 BTli, tt^tt^HfctfaK CNTflgl 1 2 ©3fc**tf»SK fc 
10 Lfc. 131112 CTB, 7* U ;U#£< 110 ^(DteHtft 

tt#J: t)ffi*u CNTll 1 2 J: D fo±T 3ffl/£rt£8Sffl Ufc. 

CNT : ft^tt^Ftt* : 7 if U ^ © iffi fi£ J± £ . JS 1 JI 1 1 2 ATfi, 2 0 : 

8 0:0 ©Jfc*fc. i2|l 12 BTI3 5:80:15 ©Jt*C, S3I1 12 CTB 1 : 

2 9:7 0ffltt*C**»St5Ct^*5. 
15 CNTil 1 2 ft^^U — Ttt#U^'3ft s «i _ «lllCtt, g«ms3fiiittt, 

1311 12 CfcifBi!if*SJ*fl!Mnr«, 1 : 2 9 ; 7 0 ©f§ 3 ©Jfc*A^ 

0. 2 MmJPfcSfeffiU 5 : 8 0 : 1 5Oi2(0W^->O»lSft 1 

(imCpTl^L, Cft4«*a«ftt©$S, 2 0 : 8 0 : 0 ®I 1 

>©fa^£0. 5 MmWlp^tM*^ -So 

cNT***jfc"i"*£ia*Trs*. 
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NT|*;^-z>^t5ig 7 |i, CNTll 12 C^ttS«^S-&S^*B5^©Siiif 

fflni^fci:tte«fc*««*«ji8*CNT*ai;T*nft citeja*. fflucNTa!^t=ii 

2/11 1 2 B, R^»3B 1 1 2CI^^ 7 0 XRtfl 5 %f £ *a T * U 

»*t«:iC&S. 7th>KJ:DCNT*l 1 2©Tffi9^6ft#6i y 

&J**"T?W£;Sn*<OT?, A^-^>^S±SB^X«/ M«>f>^li&< . 7?X7S 
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10 fr-r^fc*. 7^?tl 39CDTCCNT1 1 2 A&U^©T)f © C N TtfX y ^ > 5^ «S 
tfl 3 8«JBJ$T*fflK» .K*75X7l:«t-3Tl**LTLi5. bfc^-^T, A?-X 

15 S^I3ttCNT0?X-/-5 1 >^b- bfc#^T, X y ? > ^P#W &*/J\ 

4. 5'j>^cfe^x?)AW>yi: : li^ffl;H>^«ffi^ ; 5^t-e« am >^ 

/Xti»J©/t-f CNT 1 1 2 aOXyJ-yifV-YkV fe^t^^tllKlT 

25 TjSXteS U >if»"CJi^«lyf>f^t#bT. AM > ? tt&Xf / X\*9l <D M > 
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< CNT11 1 2 ©A*-- >^£fr"$! C t*ST?#*. It, HlrS©«*©CNT 1 1 2 
5 ^ck?K 1 1 OC^LTCNTHl 1 2 $ ^ □ ir 7. Wt MB K H3§ 

«»*»SLT»«bftCNTfc, 5 0 0 nmHTOftl^&U^^, 

©*§-&, CNT«jft*fcBH»te^rtatl*tt^«5F>|*J: 0 fc*i^©ftJo?fcm:&^ £?gA 
£7c, ffi^Jfc©lW»ttt>A»fc^:«. Ml/fcCNT«®f^ 

o *mmmnm-e\±. cnth 1 2^cnt i 1 2 a^csfwwi 1 2 c ~i 

4Cti«Tt4. CNTJgl^^I^fc^SCtfc^D, CNTBgll2±^© 
©±5fc»J*l/fcCNTBH 1 2$FEDtIl>fc«^ F EDSI^^TUfrSt^^ 
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ffl-?)m±-$-z>t^5mm$:®mT'%z>. tntit), fg&sffi^ttscNTii 12 

A » fc «^ tt ffl * * -f « c n t Bt © iSig^ m £ # * - t tfi T # a . 
15 HftfcJ:?}, CNTl*6f»I?*Hl*S*ftlC4U*CNTiOilt± 

#^-r * >mtt l r c n t mufi s o # *ttaa«w*iT* a « z. t w % % . 
ii6A~i6G!i *mw<D%4mmBmm<Dm&i5&\z£-?T, *mw<D-mM& 

25 18**1-. 

*f. Bl 6AfcSti5fc. 2 10±fc, (CVD) £^T' 
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2 CNT12 1 2©CNTli, 7 - ^7 fe® & -if 7 7 U - > 3 

ifc^T?, 01 6 CiC^-TJ:? fc, CNTI2 1 2±K*gStffig2 1 3£^|£U X Hi 6 D 

{-M-f *>o 5Etc» s i 6 e k^t «fc 5 tc, xy ^>ym\-z & v , vmm 2 1 6 s.r^ 

ttftH2 1 3SI1LTCNTI2 1 2 ©-ffl£»ffl_ £ i* a y - h M P 2 1 7£fl2/&-r£ 0 
CCy-MP2 1 7a»6*fflLfcCNTl21 2fcioTI5<^2 1 2 b*i*j$$n 

2 1 1 tt^FSSfcfc*. 

dCT, CNTB12 1 2l:^*n5CNTS7-?tttffi'?«It5jail:^UTK9i 
-T5o *-T, H^LfrU»KfBg8grt fc: 6 6, 5 OOP a ( 5 0 0 Torr) <D H e 

^coPelfcEPSPb, 1 0 0 A OD «E £ SK L Tff 5 . 

2 tfraiSi$n^ t l/-tl-'7^U-->3 >ft*«l»TfffllfcCNT 

l^-fMSIOft^S^, 0. 5(imKi:(!)ftS*tt5CNTtt7YWJ:taSt 
3„ ^©^^;!/^±{C^#LfcCNTCD^?:lH]^bT?l^-r-5. 
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5l€?ttS^ 01 6 FCitipH, j?7XM2 10±te»jSsnfc*M2 l lit;t 
0^121440. 8 //m©Ii^l;:®$U *Ol«, AM >^12 1 4±fc, ^a&f^ 
ttbT^fc 5 Mm©/¥<?*©CNTIgl 2 1 2 2 Hilt 

B, h, SOG (Spin on Glassh 7 * >J JKfOttfBI W 3 C £ ft*T?* 

CNTS2 1 '2at»^nfc3J5^»«2 1 0 £Br£©£ttfc>K£l/ , 

5 

feUSbT/W 2 1 4£@tt£i*> 0 1 6 GlC^fcfc^C ^HfcCNTl2 1 2 

iLtlStS. ^Cl-Cfi, CNTJ£2 1 2 fcfc^ftTJBJifcL&tf, cnCR5f, CN 
Ti212tt^i> U->WW-**i*«?©#8slcJ::3Tt>Jgj£-e#a. 

£©$-&, CNTK2 1 2©#fi)$K:ttx «ttttRtf»»ttffl*V»X*/-JI,ifb<l4;t 
10 -{ >^©»jfctfifcCNT 2 12a Ufc!H»iR£JB IS«t©CNT 

CNTK2 12H, 116FHi«Mf©tt|tit C N T 2 1 2 a tfl C N TJ» 2 
1 2 0«B5)&> & #7*»«2 10 fc#b«lfi*!fcfcEffl£ftTlr»a.^*i5©i&3tt, 

iSiEUTVifcCNT 2 12 aM7XSS2 1 0 ^ 6 KM UT$g& U ftfett, A-f 
>^12 1 4©ttttRtfM3iaK:<fc?>:8 7;*S«2 10 fcfcofc8USUE?!l£fc*. 

#tC, #«l/E«OCNT||OCNT«IfiBftS*4*it5V>TII«t*. El 1 7 
A~ 1 7 Ctt. **S«ffiWfc*lt4EaEfti***b, 0 1 7Ali, m 1 6E$tt^l> 
20 Titfe0Ti5. 

0 1 7Bfc*t*5t, §1219 fctt*5*9 2 2 0 h 2 2 1 

MI2 16 ©±«fl>6i¥L3T, tt*Sl2 2 0 ©-»£$*- Ml □ 2 17 fiC it A 2 
TCNTHH2 1 2 ©aiSt»ffl|***. ffl"LST*fc*©i6AK:tt, >5>, 

25 1 7 Cfc*?-«fc5fc, #LSTfctt*2/- h 2 2 1 £«!&«■*-£:, CNTI2 1 

2SIOCNT2 1 2 atftt**l2 2 0 fctf £ b §1 o §1 6 tltli L , fiiiafa 
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wmizfez. zom&mfatte, cnti&2 i 2 cnt 2 1 2 aftms&ft&tf? 

7>g& 2 1 0 \z£VZ,&m\-)tf\,T 5 0 £&TC?£)|f £ ££MT-5e*£«->- h 2 

2 1 £5l#i!|jjif l£t;:&. CNT12 1 2$f(DCNT 2 1 2 a © - glUc JP * T , ~T — 1> 

>. &JSMi££h ^S^ttv CNT0iil;^I)f£;H 2 14 (O-Ui^W^. £ tit , 

fflStJOWtt, C N T CD BB fp] , ^^CDJl^^MCDM^** 1 CSt. -d^te* CNTI 



[*1 3 









aeiRi 








(N/fflm) 


(mm) 


A 


2.0 


0.2 


A 


Mb 




B 


0.4 


0.2. 


A 






C 


0.003 


0.2 


A ' 


HI L 




D 


0.002 


0.2 








E ■ 


0.5 


0.2 


A 


feu 




F 


0.5 


0.2 


A 


*■»; 




G 


0.5 


0.2 


A 







ml?****. KSAIJ2. ON/mmOttfi, M** B « 0 . 4N/mmOfe^*, Rft 
CHO. 0 0 3 N/mra©8f*. KfiDSO, 0 0 2 N/ramOttf AS*** K 
WE-vGttaiKRUO. 5 N/mm©S|fA*^^W1--5o Rft E A ~ D fc R # CD& 

^i§4ft^. 

38 1 *6*27#***>/J\£ 0 . 0 0 2 N/mm©S^DT'!i, C N T CD @3 ft # + # 
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T&<. fitA^SLTl^uiW^, $fc, ft** *»ft ft* # H 2 . ON/mm 
CRftATftt. CNTR2 1 2C0«*«tl*»^Cfc. C tt& ©8*tf* 5 , tt** fc LT» 0. 
0 0 2N/mm*M*. k:> 2 N/mm*JiiDMtffrS LV» C ZlCttliOtt* 
Mcitltf, CNTK2 1 2 ©f9Jdtft#&< AfrfcEStSfcl**** 
-5 IS y9 2 1 2 b Sft* Cfc**T?«*. JSfc, K»FSU!Gfli> CNTI2 12 fii¥L 
ttttfc£tSKMi4MT©-^l«L, CNTR2 1 2©*Bt»attTlofc. 
CO*Sf*^5, ii£*4A~C(7)J;-5lc, 3£($ 2 1 9 2 2 0 tf-SfrfciiffS ttfefliji 

* tf -5 C N T B © E fi:@B fa tt * M£ L- fc o 



[3|2] 



20 i 

i 









S5fS] 




v~ mm 




(N/mm) 


(mm) 




H 


0.2 


0.2 


■ A 


Mb 




1 


0.18 


0.2 


A . 


mb 


Mb 


J i 


0.003 


0.2 


A 


Mb 


mb 


K 


0.002 


0.2 I 


^£ 


mb 


mb 


L 


0.5 


2 


A 


Mb 


mb 


M 


0.5 


1.8 


A 


Mb 


mb 


N 


0.5 


0.02 


A 


mb 


m'b 



Un I HO . 18 N/mm©tt2*a, J tt 0 . 0 0 3 N/mmOff A, ttttKtt 0 . 
0 0 2 N/mm©8f*S**tl. ttRL-Ntt.ffiSCHUO. 5N/mmMl*£ 
25 ltt^H~K©l¥*.ttffl5'llRi;T? 2 mm 7?****, ^LI12mm, St ft Ml* 1 . 

8mm, KSNttO. 0 2mmT<55. 
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U&K<D£o .0 0 2 N/mm&T©«£KlCNTcr>|Bfa;flJ-ha>T?)S:U;: t 

^*>5. ffioT. ifiif AiLTttO. 0 0 2 N/mmSj|^lO0, 2 N /mm*#§ t;: 

5 lr»fttf, CNTH2 12 0«jJ»ft, Rtf8J3#*!i<, £ rj ft» 7^ffi55: B [6] ft W.T S X $ »/ 
?212 b^#6n5. 

0 ftffl IrJ C©#i*ad 2 2 0 %mm±. □ A>*» 7^ Jl/A#g2 1 9 fcJttttUfcfcjfi© 

2mm(!)f*Ottt->- h 2 2 IS, ^— Ml P 2 1 7 (Df*g^#* 100 >u m T°*§,#JIJpa* 
10 2.0 (JmkMLTffifflLt^fcllttt^- h 2 2 1 h 5S □ 2 1 7 fc^A"e*-r, 

-m.ALMfamm&m£>ftt£fr-ofc a h 2 2 1 ci)ia2mm*«t 

LUC tA5^*^fc a 

%tt. mrnmz 1 3&c*y- hit® 2 1 6 <D^%\mmtf 5 wm?, y- hup 2 1 7© 

aga«5-20jimOittB, h 2 2 l ©flgJPte O . 5mm*»*lj!i<, mm 

15 «21 3Stfy- 2 16 d kr^LTlf^d- 4 d *5^P^- h 

2 2 1 0>mm\± 10 0 d*ffl|*tStr». fc#> !te5t->- h 2 2 1 (DVtfPifiS >ifmt. 

^c5t + T*fi*^- h2 2 l€ffil>Tl5»^2 1 2 b © ItaLlB IrJ &fr 5 J® -& 
20 {ctt, 137<ffi>f- hMU 2 1 7 fiK^A^n^WT!, ttf->- h 2 2 Ujfl,#|JT%8 
A3ft&#.X© 1 E3Bk:«J;^T]teSMHl2 2 0 ^CNT*fflK+^K8fflltSC £ 
t^5BI*»ib4. b^L, tt»JW 2 2 0 *«AK»iabTff«bfc'bfiDTftt, 2 

2 oo*wtepofl3&«»ia*n*©**tbT»sttt**bT*D, $12 1 9 *««L#it 
fc«^ic, y- hm p 2 1 7 ^©tf^j&tEiBpa^sy- FMP21 7 nc»m*n«. 

2 1 7 rtC#i*3J 2 2 0 OOgP*«JlAbS< ^ CNT1212 © ^® )f TS&* «J K 91 
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Sfc> MEglF^C; 5'-hmM2 1 6±\Z^'y-h 2 2 1 ZmnLtzWM<D$7 7, 
S«2 10 £JR£f U #I;U£ 6 6, 500Pa(50 0 Torr) ©MJ£ illTtttt -> 
-12 2 1 ftff btftt*. £©<hft, M&y-Mln2 1 7 ^©^Xi^i'>LTl^ 
5 &»&, ■«»*>- h 2 2 1 Sf?L#ttfclK£tfA#X]&»2*$8bT*>, tt»»2 2 0 HCNT 
Sffifctttt-fS ZitfT?**. 4#fc, 13, 3 OOP a (lOOTorr) KTtSEtM 
AfcH, MAA*^©W7. 6^©1EATK&D. itA#*©»»**5& i*&< & 5 . - 

10 T!ft«. 

*5«£lJ2 2 0 fc*US 2 1 9 SflJUfc**. cmtttX-T, 

itt'CNT!2 1 2 <Dfe&&lft?^2Btt<Dfrfcte%ttZWhtittX\Z5\%tfc? £ t-C, 
¥- MP21 7^fflCNT212a SIRW tEi 3 it 5 «fc 5' fc-TSJltfeTfftS. d 

kitfSCNT 2 1 2 a StfLftEtfl ft "B\ *W4, * ~- > ^"t* C £ ft * . £fc> 
20 tt*5/-h2 2 lfc£'*»S-CI8i**IStttl0fclR_&*f\ fcSfcJS&Ttogrcfe 
*gf3 3IL^Jg-r-5 21 ttfTftS. Tech.Digestof SID2000 © 320 MS ^ 324HCIB 

ttftns«t5fc, ±IS*STi?3gbfcCNT)i>f'J >y t*£R!Sl/THti«*lie£*Ji£T?ft- 
S. fcfc, tf-l-Hn 2 l 7®»riEttfc, Xli^-bfflD2l7*Mtfl:CNT2l 
2 aCDHMfflfcff SIRKltt, ICCNTI2 1 2±fc&£v~ h 2 2 1 £ tt# 2 it. & 
25 Uifi©ttf->- h2 2lS?l§i!W:£fcci:^TCNT2 1 2a StftSSlft $ "ft 5 - 
t**Tft*. CntCck^, tt»5/- h 2 2 1 *jgV»fc«aT«¥fclST:, CNT 2 1 2 
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Hll 8AH^tJ;p|c, #7*at«2lO±K, ^^©CNT2 1 2a£^tfCNT)lSl2 
1 2£*gfifcL. Bl8BtStJ:5t, CNTR2 1 2±C S£ © & JSH » & ^ 2 2 2 € 
^nt-J;D, *CNT2 1 2 am<D&lttll[7 2 2 2rtfcI4firtLft« 
CNTf 2 1 2®«®±frtt, ^a-r-5CNT2 12a*f|<& 9 T 

#*'>«TflBx *U-r5HttHB, X(iSOGf$xtf>3-:?-T*2 0 Mm©»*lc»dSl, 
T»*«2 UitS. Kfc, C©?§i^^2 1 3_hfc£jRtt2 H^lJlb, jgfc, 
fig 2 1 6 2fctf«»Jft2 1 3 ©^^tc^ScO^- hmn 2 1 7 Sffigt, &JgJg|2 165y 
-h««2 1 6 */t-K2 22©-S5$^-h^p 2 1 7^Sffffl$ 

■a-.a (0i 8 c)„ 

3l€?8*c$, y-hHP 2 17 fc*A*r->- b 2 2 1 1 7 B) © « ii A $ ttT 
*A-K 2 2 2 *lSfcfijMS-ti:fc»k:9|*«Ij5(«L, *;t-|2 2 2 © % ft B ft \Z. & * & 
tfe-S5S|?4LTCNTl2 1 2 ^HtjjSit^ ^la?), CNTI2 1 2SI 
©CNT 2 1 2 afltfltJiBmittli-cgm* (H18D). 

***»««TTtt, y- hf!2 1 6 ©y- mn 2 1 7 6D?LS^*fri«-&T?*>, 
- h«2 1 6J:taTfctt*'>- K2 2 1 £ff l#t^©tttg^sy- h M P 2 1 7 

rttasA**, i&mBftittin-wkz 2 2*Hfc»«a-B-fc»3»^- h 2 2 1 £3i**i#f 

r^lt-C, 2 2 ©gtmg|i#©-g&£|&*L, aiSBia^fflCOCNT 2 1 2 a * 
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Jfcfc. 0 1 9 A~ 1 9 H£#fi8L> *»li(Z)»-6jl|J|»«l«K:««lljfi*ttfc^l>TBi 

5 *f\ eii 9Atsti5t, #?*a6*2io %4mnmmwtmmz, mm® 

2 1 l&tfCNTIH2 1 2 ZZOmicMfclTZ. CNTIS 2 1 2<OJgj«tt«i, l£¥, »#. 
■ft 8, y->fr)JfJlJCD{BJttT"%> AVi*», ^l^T-«> ^Sltl^T^-SiSS pJ 

10 *HT?, HI 9B tSti5K> CNTIS! 2 1 2SMI/. IC, CNT12 

1 2 1®0f 1 HIot^-ftE A i 55 i 5 CMJ'- SHUTS £ 

ttipT, CNTJK2 1 2tSfflCNT 2 1 2 a *0iElS £ "?ffl^5lSf 
v-M2> jfek:*iatfa2S#98LTa^fett*fc«^. fib, HHTM:, = 

15 JK(fft:«t5«!I»tt»IV». «EoT, CNT«S#*»i!*«tl&^IBBT*»&tt#**=t-r* 

!l*«S,8i9Cl:SfJ:5l:^rt*;3"J>niiCVD*roa«)i«SSJIWT, 
CNTl2 12©iIC7Jl'5-^Al2 18&0. 6 jim©S*i:iit5. 7^5^ 
1 8tt. CNTI2 12*Ifc*tf«CNT212 a OEtfiEfcJfcfiiKrrs 
20 fc, CNTg2 1 2*jg©fflItbT||lt5. Sfc, ^ffi^ftfetti ttflHttttf Jtff 
tfet), AftElRlUfcCNT 2 1 2 aS-eoSSOttHTfcttTa^fctf^lBTfcSfcft 

JB^fc. i$^tCNTl2 i 2 ©*liK:B«fcJii*K*#j£Lfc*£fctt, Si 



WO 02/41348 




PCT/JP01/10094 



42 



^'-^^12 1 8 ommit, jpt*K£«jffcNT 2 1 2 a 3pfi<fboaa*3fttfft±*r 

Lit. 

^^-e, El 1 9 DtC^T cfc pfC, CNTS 2 1 2*««bfc7';l/5=C7AJB2 1 8 ± C ♦ 

NT 2 1 2 a tt7^5-^AI 2 1 8 A o TiS&iEr6H*^## » $ ft -5 CD T*, 

Sl£$c*\ 13 1 9 E fc^T «fc 5 (3, 7*hUy^57^SISi^T, Mi22 
hMD2 1 7^»^t§„ ^CDBRKfe, CNT2 1 2 att7;>*z9AJB2 1 8T««a 
- hB8P 2 1 7 (r^feff Lty- hftH 2 2 5 CtlhUMlZ, Y— h 2 

afc^T, 119F(;gti5fc, 2 8 fc*fcLfcilX|4IMoxy5 1 >y» 

l2 2 7 l:,y-MiP21 7^£^T3#5*S&2l0£g«i2lt, Hf ^B#^ $ 

Xfc* 0 19 GtCSti^fc, 4>fr< tfelyf>y^» 2 2 7SI^CNTi2 I2g 
H±D«<ft6ftW3fctab««2 2 8ft£M?.k 2 2 9 tIIL> m& 
2 2 8±#:$^5g^i^-rS. 

g£ 1 Otm, 1 X 1 o-'P ai^TO^E (IS) Tt4«$ML Jfeft-f*. d*l 
t«t 0. j§fS2 8 F*lT&*§Lfc$€7l<2 2 9 A*, M f@ £ lg E& I" -5 C > & < f-5 © T> * 
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Hfcfc< CNT 2 1 2 a ©ftftfBlRltfcl&Sitfc Ltc£ SMtK 2 2 9 

fett* • *sra;ifctf*T*a (Hi 9H). 

02 Ota. HE7.R©@I*§, tt*R»ft«lc*tt*E*til*iO«HMflk*3«f. 0*© 

5 ®7)V*=.V&M 2 1 8 CD X 2 2 9 TSft L fc^ffi £ 5^ L , C © i§£ fc , 
CNTI2 1 2 ©±&ttlfi* 7lfcnT^4. &^T, Sufi* 2 2 9 J*jSt 5 C 

tCiU, ItilSftLfcCNT 2 1 2 a J&*-f-<Z>S*©tt»T!*ISU BfBfcfc* (jftB)., 

©ttUfcfcS (AC). J£?j£®T3-it3C:£{cJ;D> M7jc 2 2 9 tejfc;f|£ii£ESj 

io t4ctft<, BffljfceaffifcMfcffise-fbbTM-r* cad). cntiD,.cNTi 

212SI©CNT212a^, MtK 2 2 9 <D*iSS2j ©£g £g 5 d £ & < , Eat 13 

ft>/t-l*jO*a*Sl XI 0-'P a (Cifctlf ^7XlS 2 1 0 ©fig 
l$©Sifi7K©SC*>cfcSa<> fl*. tf 7 X7 cm'T, ifafi* 2 2 9 ©S# 2 Om 1 

*fc> B2 0C»l/fcjSiC*6O2O<Z)R*gB (AD5ME) tt, WtifefiftXtt 

25 DSCifc&S. 



WO 02/41348 PCT/JP01/10094 

44 



5 lit, CNT2 1 2a©«iLi^^ffllxoo, CNT2 1 2 aftfi2El?ltt«(Z)St 

. M&ftmfe. mi 9 FiTCIglli 6 SUKJgte«tRJ«T?*%3Ot,0 1 9 g^p?©^^ • 
te»S*s*7i5. «WJTli> *6?K 2 2 9 fcftAT, Jyf >^ig?«2 2 7 4 

47. 4xi0 6 Pa (75. 2 k g/c m 2 ) m±C, 3 1. 1 t & _h K * * *J W 

tie^T, »**g*»TjBttJMKffi©8E#:C O f 2 2 8«# £ £ C J; c 

NT 2 1 2 a ®llta[Baifttt*a&5 CI tft < , i!l^4|£'JS$-&-S :t^5. 

m (N 2 0), 6 7 7ft-f*9 (S F|) fSfflU5Zlt%T*f5. #M 

20 ^j^^vixfe, % 6 mmm-mm t m&iz, k» ig see WW* 7 — nn^ 

t-6T, ^©fiRfimfctfitfrU y— Mffl □ 2 l 7 — J!/Jn£ < SO, #ir»M\ 

y-h««2 2 5<hCNTfH2 12 <h©Sgg| ^i<ft5t, tt*i/-h*JCN 

TJRMteSJabfc< fc 0 , C NT 2 1 2 a ©lfit;4BBlftflsa«H» fcfc S . y- h 

2 5 mmm&&<D Tm±Lm$uk\z* ±ty- hiP2 1 7^ocnti2 i 21^1^4. 

'tMJOCNT 2 12a 4 fiji IB [rI $ # 5 ft? ft * D . C N T Jgt @J ± Tr ©IaM fatt © *S 
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£'^*T£. I*l^£> y-Min 2 1 7 (1 5 urn) fcU ?Lg*3gfls £ it 

fcf^l^ EI^6 0 (imai(Dl^l:«CNT2 1 2 a CDEitlEleHb t x 5 *j -> a >« 
«©it*fc*««JlT#*a«, *Lg*»6 0 (imHT©S^KB, C N T 2 1 2 a WlS^iB^ 

CftC&U «Jg 6^ifi^SB«R^*.©*»WTtt, ^#CNT 2 1 2 a £E3@3ft$ 
NT 2 1 2 a COSEElRlflSfcff 5«8K»4ftU. U-dT, y-hlP217 © ?L S ^ £ 

H2 iA~2ic*#It, *»«©»7|tlfi»BI«|©»Jfi*tttov»-TBlW*r 
5. *H3IS^SI^1«, *l»«»irCNT2 1 2 atltiEfilS-B-SlS-KJbStoTtftotl 
SlStfS^tt)©!^?), CNT&2 1 2«J»*t*HTCNTB2 1 2±£*&Sflg 

223 *»j«-r*i«tffaft«3fi^ffi-c»*. 

15 OSD> 0 2 1 Afc^-TckSK, 11 6 F£-HHK«Dttttfc, /H>^12 14^UT 
^57IS2 IO±tCNTl2 1 2^B^i"5o ^©l^fc, CNT|2 1 2«MT!iEi 
Efflf SCNT 2 1 2 atf£<M2r*ia. 02 1 BC^tiSC. X^/-JV 

9©«#*CNTR2 1 2il:t$b, Ei&SHr&ll/TV^ CNT 2 1 2 a£*gft<Dgg31 

trmmhmn^zL, cnti2 i 2$gi&ist§„ gist**. 021CK 

20 K-r£o\z, CNTR2 12±C7i"JMi, X#*5/«}jB, # U -f 5 F HUB » X«S 
OG (Spin on Glass) ^£7. e>3-^-t?2 0 *t m ft* IR 2 2 3 t bTM&L, 

*SlE*»l«©±Biat±ll, CNTI2 1 2±ta*R2 2 3 fc-JBjfcf 5 l&GD&CD 
HU8A**Mfli7f#«». ^J;^, CNTI2 1 2SltCNT2 1 2 a^liE^IlTl^ 
25 i, M>^|2 1 4^ff!ct5l(;CNTl2 1 2 ftC/W >^'fflWli$f [;I 



WO 02/41348 *JJ$ PCT/JP01/10094 

46 



»«2 2 3«Pte*l*J&«£D» Xtf >Z3-x^ >^*©.CNTII$|2 1 2 ^1R2 2 

3 £©?l!tH4#&Jff fcfcST* JRJf ©tf 5 0 

5 SoTCNT 2 1 2 a UEEI fcT S ©T, ±f3^F^-& ©5g ± $ 5tH #P ffjlj L , /1-f 

>^B 2 1 4-*tt»Jft 2 2 3 SaiEKigJfc-r* ££:j&*T?$S. ^Cftft, *£;KjeMfi0!lc 

«t*tt#*Ttt, tRntt a* cti:<to;H 2 1 4^is^m2 2 3 ^tajs 

10 1 ^K±©*^i!K£IBMr*&3S#»*. £ttt±, CNT^SIS 

5/ if t LTffl I,** «-P5gfc:iJ>& < £ *> 1 ajsEtJbCDitSiffilRl b&C N t £^jkt-5 £ 

1B*©®SI#S (cm 2 ) Tab tftSt^ ^-©^ 1 ■&&.±<DW.&mfil Ltz C N 
T Sli^tStfJ, 4>&< £ 1 /S aUhflDlftSLRGHbUfc CNTfflt^Sd/cm 1 ) 
15 fe»oCNT«t»«t*eBtt!9«»*. «*ff, 3 0<>?VWtf >f Hf £M 
tSt, lPIsStfiO. OlcmXO. 0 3cmOfi»l:&D, ^©*§£-> 19 3 3 3 3 
i/cm 2 tt±Ol4ia|S)LfcCNT$f t5 CNTlS»)Sl/fttJtl|j:ft6&HC £ 

20 0t$5„ wins y ->a >-*»--< h%tmm&. ho^f^s^^^t, 

fflS fi, C N T |« 7 / - K «S t © 2 S*»ifiTff ^ fc . WiPtt* 3 V / /i m-C » « . 
*A^->- h SffiUftV**^ n) ©+J-< ^ 2 0 0 0i/ c m 2 -e$ 

SffiStl^T^-ftlS y/3 £>n-5 "(2 5 0 0 0 N/mm) 0 &43» C CO 
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0 3 cm<D**»«»6rii45TiiH*8II«*«bfcil*fctt, JfetSl-fc*ft (153 3 3 
3®/cm 2 ) SStfcLTV>fcH&«>, SSJfebT^a^B^jW^ft^Sn, A^GD^M 

0. 0 0 4N/mm0tt**T?CNT©maElR]fc£KbfcCNTK*ffl^T* 

untt, 0. 0 0 4N/-ram©IA^^-egai^t?) CNTgg (5 0 0 01/ 
cm 2 ) #3 3 3 3«/cm , tt±0*fl:ftH&bTVsS*5T?*S. 

Hfc, 0. 0 3 N/mmKjhCttJtr^tJc^TCNTOEatSfiUljSiabfcCNTBJ* 

ofc. 0. 0 3 N/mmKJ:ffltSt*tEiftt5 CNTf fl[ |J 1 7 0 0 0 (1 / c m 2 .B* JiT 
£9, Cfttl«SiSn5*tt ( 3 3 3 3i/cm ! Hi) <0«5«Kll:flan. 

tfcfcS, lH*afcD*95*K±(01iStErt!UfeCNTa9Jffffi-r*eitlcJa:«. 
TM* 6 ttfcft 1 *OCNT* SftlHanim^ SI©CNT 

hfcTjBa-r 5 CiCkD »Jj£"SIIB-r»* A«. 0. 0 3N/mm«±© 

StElfllftlyfcCNTOfcftft (©/cm 2 ) £8"3CNTB|«#jdi-r*i&Sa«fc 0 . M£L 
<tt, 5/Sa±0*ltiaSlfl3LfcCNT«!)Jk** (fi/cm 2 ) C N TlSffl l>n 

SU:&^fciI£Ei*]fcCNT0ftfc&fc#W;, l^i#iiIoTCNTW#6 
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T0l©@^©iiJ££CNTfl||©£W^ r (%) £J£«T*£, »K:*bfc*#tt^©J:5 

(3 & 3 . 

— T?W»ffl&¥ifi®*SE^£«*E*fiJS"r«K:tt, !i>ft<H100/ (SXr) W-h 
6 ©ItSBilflUfcbfcCNTCDftM (®/cm 2 ) ^j|^CNTl«n H 

0, M*L<14> 5 0 0/ (SXr) &±©Ifi:5iBBrStft;L,fcCNT©8:a&a? <<@/cm z ) 

±ffi|&4 ~ 7 HiEJgt6e!J©«iS>&fcTtt. C NTMSffl V>&39« 6 J5 — -T?£«fc»fcBW«£ 

10 Rtf««IP-4kmS?fr»tK&fflV5fcTliia«l3E*K«41*a C fc**T#*. 

l£3t^tMM 1 ~ 3 <Dmtifr<DMj£iz* &MMMm4~ 7 ©fan?!)* ©#tfi£ t &ffi.&^t>1£ 
^Ct^ttS^So £©«-&, ffitfcO^FiWtoS^trCNTfltTtt, n> H;WbLTl<>£:^C 
NTWlTHSfcft, h^fcJ: Dll:3tBBl^^fT'5 t, C N T 3&»aSt bT TtSE 

t«. ;i©«J:3;fc»:tt.i.r3mstB3i«i>&CNTtt, ttffi&Enip LfcRCttM + tfec o 
15 ^>-r<, i3«r>3>««»tt<J!i;4. £© r/\*>K;Wfcj 14, v;i/?t7^--;i/ (is-fi^ 

fij-r*»*. cNT©s*t4iiic@^2nfc**^^fi5^§i^?isn«i:b j M-</ c }: 

25 CNTBK-© «>©#««» L» W C N T % ft £ fc J: £ C N T K © 
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*fflH*Efc#*Iflfifc&D» *S**©W*IBffl3ftttt*SD, cfc.0$3Si$!ili:ii@2[p]2-££ C 

5 ftwznfrftmsm. »wj)tfi!)CNTj:D"biB<a*ct^i». $ot. 

10 >S<ffTff»oIliT!*-6jS*, COCNTtt 7 - fttt £J3 UTf^M L T l> £> . 

5*J&©*!KTJ.t3«J53j*0 . 5(im©ftS3 0 2i£.*LT^5. ##11 3 0 2±C 

|SIi;«©'CNTJB 3 0 3 *«*aSftT*V- P (15 i/*) H>31 
$hTVi-5. CNTI 3 0 3 4ttf^7XSft3 0 1C^I^S5±5C, SOG 

16 (Spin On Glass), *b<«, h', 7i"JMlB«*H. 5 /imOf 

£-fC**$T-m^ UH>3-h) Jni, £ 1 MS 3 0 4Mm 2*6i&Jg 3 0 5 \Z 

i^sntus. cti6iiifcteaji4nfcttj«*»*ft*ji 1 mi 3 0 4%.zsm2mmm 
305 ci^ty- hm&m mm ss^js 309) #js$$*ls. 

»2tt*H 3 0 5 JhC«, 0. 5 iiraOf^^f TSf f oy-hf 11 3 0 6^, # 
20 V-F7^>3 10 tS^-T5^lRl{Cj.t3fflSJe:¥ff HMftbTy- b7-f>3 1 1 

*V-F7-f>3 1 0iy-h7-f>3 1 1 £©£36»fl-tett, H^&LBgB £ 

□ 3 0 7 KBffl-rSCNTfl 3 0 3 #*X3 yZ&M&T*. 

«?*tH*A*»j*snfc±Ba^7^a* 3 0 1 o±^rfctt> rgb t) 
■ anru*. £*ifc±D, *v-H9-r >s 1 0Rr>*y-h5-r>3 1 1 \zmM\zm 
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SS 3 o i try - K/t^^icDBBofflHH. ^i;sjtsn§. 

0 4&tf|g 2 %feJl 3 0 5 ©7?SfcJ:oTy- Mgf 3 0 6 #¥ffifl5 S*l S ©Tf, ffi* 

£ £T> CNTI 3 0 3 l:ttnsCNTS7-^ftlSTSJjlt-5llt^UTiag 
"T^o HStai)K*«fSrtC 6 6 5 0 OPa ( 5 0 0 Torr) © 'S U A (He) 

#X£#!*:U, M^^M^r^tr 2*©^3^# (El^-fr-f) ©#3fe^ £-tt, jr 

?x^cDM^#©p B i(cEPjnL, ioo Aeoaat satbTfjs. 

IftfflU&JiEBffif tett. CNTWII, Igl 0-1 0 0nmigoef®^77 7 

EI 2 4 A~ 2 4 F £#j$bT, » 8 *«»IB« C & 2> «ifi#ii SHE^ S . El 2 4 
rJ:3te, ^7X1S3 0 l±ic, <t¥Mmttf&-8i (CVD) SI1!i|il3fl2SM 
20 m 2 4 B t*-T £o t, iSM 3 0 2 ±fcCNTi3 0 SSBIfiJta. £©4§£r, ft 

'J ->WB'J^. (tJUfOfSCkotitl 3 0 2 ±C*at5. 
^^"C, 0 2 4 01:^*31:, CNTJB 3 0 3 ±fc*litfi»ll 3 0 4 *Jgjfc-r*. E 
C0R&> CNTH30 3 ±KSS1 t&mm 3 0 4 tLT, SOG (Spin on Glass) « * K > 3 
25 -^-la^tl. SumOJI^Cilb&f, g$f|g'flIT4 0 0tTSOG4fe 
JEC m 2 4 D twti 5 C> f 1 ^iRB 3 0 4±\Z. nifi S OG^7.h°>n- 
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B24EtSt±?t, »2«*I 3 0 5ll: 1 7)1 S - •> A *$Z> £ X A *j $ U > 

^iiioi o.5wmojp^KmsttT, y- hmsi 3 0 6 

It, B24F (;itct5C, 7# HJ ftflffcffl t»T, ^-^111 3 0 6 , 

5 . !S2iS&iliJf 3 0 5 &tf$lt&fefl3 0 4 SSIHCNT1 3 0 3 <D-® £ ffi $ * -5 
- h H □ 3 0 7 £Jgj&T£,, uO^- FHP 3 0 7j&»S«tHLfcCNTJH3 0 3*tiS»; 
* 3 0 3 b^ljSt^. frfc, #7 7g&3 0 1 lCftAT*«tt»«ftJiV»*!l fctfT?* 

02 4GB, *8*ifi»iiw©tta*ffiT»3fi*nfc«#»ais?&»*©piiB*wr. 

10 ±Ef SI:J:oT*aLfcCNTl 3 0 3tt, fc 2 <i mgl© W Q £ 8t3 C N T <Z) 

» (EftWfePOCi) t. 5>^AK*fcttiLfcCNTj&»&fc*[Hifi GDfl) tffilg 

15 5 £ fc#"BJ$Tfc*. 

«»»feE]£jW:»£*fl5T*::£&<» i*T2wmlStS3. CNT1 3 0 3CI 
i©|liS1 3 0 4B, KJftfl. 5 <£m©fc:*«"?»a®T, ¥Itt«« ASfT? & S . 
fit, til £M 3 0 4 ®*Ttt^£fcCNTH 3 0 3 fcttfi-T* £ittT*fcV». 
3l2tt*. f Ilil 3 0 4 0±*K:jB 2Hii3 0 5£2 itmCi*fcl$f5Ci 
20 fc«k D, igUJl 3 0 2 t^-hill 3 0 6 t <D ffl ©IS^tt £ ffi * 5 £ b 3&<T#, It, 
^2»^1 3 0 5 &^y-h««JB 3 0 6 <!)¥ifc^5lT#4. B 1 flfi&JI 3 0 4<Dl 
JStt, ££T«1. 5./imtSSlfc#, 0. 2 /imWCl^2 JimKTTibni * 

£nc&L, 2 tttai£tJbO»*»*-Klca*tfc*^fctt, B29t*t±5t, 7 
25 ?y^»3 1 4*H»3 1 5*«A5»^Ctt)S:ft. cntt, »»*rftSS6* bffi^l" * 
CNTJI 3 0 3 CDlKnftlEianiZftO »Stlfcft»*«*©**a»ly, *W4, 
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2 »me4±©»»jB*»rii-r*iKfcii*A*n&*pi6B»y— h hm 306 ©mm-?, 

3 1 4 (B2 9) CADji*-, iP6»tt&«TS-&*IIBfcfe* 0 JE 
fci^f b T^tF * S * # *« & -5 . 

t£^T, £ 1 #6iSJ§ 3 0 4 S 0 . 2 tfmK±102 MmaTcRBtifli-rscitJ; 

jii^T'f 5. m\z. y — bmnja 306 fe^pm^b-r s z. t 5 ©t, 7 / - 

t<fcoTti*!SSOi»«#5tt*lTt5. ML, SOGIifittttTL^feCNTi© 
»tLtt«»A»Tr**fc«>» CCTiSSOGtJBUfc. ^fc> R2ttll 3 0 5|C»ik«K. 

B2 5A-2 5It#«U #3£BJ©fg 9||}iSflSSiffl|©«ji*^&KM"rS. 02 5 A 
VlZS2 5 B Citi5 id, £ 8 £%&J£0fl fc fc Li, ^5^S«3 0 l±[^fi3 
0 2 RtfCNTg 3 0 3 **ifcte»ri&-rs-. 

^ViT, El 2 5 CtitiMC, CNTl 3 0 3ilI, 2 0 0 ~ 6 0 0 n m © M& © * 
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I2 5DCSti5l:, tB1 3 0 8 ±fc, 0. 2 ymaii^ 2 jum^TOi 1 iSi 
3 0 4 *tfe*fc«fcoT*tai-». 
91****, 02 5E, 2'5Ft:Sti5t, » 1«6^S 3 0 4±l:g2M 3 0 5S 
5 t>'^-h«ffi^ 3 0 6*K*fc#fifcU It, 0 2 5 GCSt±5fc, ^-^113 0 
■ 6, ®2*6igtJ8 3 0 5 , % 1 Ml 3 0 4RtftFW* 3 0 8l£i»;f>^St5i:if: 
cfc^Tir-hMP 3 0 7 *^13 0 8 tt, *-0±fcft**fiR£l6#-f * fl&K» 

CNT® 3 0 3 i» 1|6M 3 0 4 i ©«fttt* J: t) *»* i#fc, CNTH3 0 3 
lttftfl 3 0 4 i0ft***|Rj±3**3&*&*1"*. 3 0 8 ^lffitl 3 

io 04 toantti:*n,fl7^is 3 o i ©ini&MBEttTTjsii^M&tttttfabTVis. 

is fflSJtiftffiteawfls-rfta**, k i *&*iJ§3 o 4 ©m btgi3 o 6rzs% 

zmmm 3 0 5 ©m nmz 0 n*jfift#T*. 

S 3 0 4S^2ffitl 3 0 5Tf»££tt3»lBclifclH!«tffl3 1 8S»&4Itl:±?l. 
y-HD 3 0 7 0fcfflft85tt5SfcCNT<D£je3 0 3 c))«»«l*Tt», «1»IS3 
20 o 4©HPi*0®*^- MP 3 0 7 OrtHIfrSftSfi^iT, y-Mli 3 0 6 © 
fcfitTlStxS >y ^ 3 0 3 b(D^Wt<Dm<Dmm 1 7 El 2 9 tf Lfcl^J; 0 & 52 1£ 

icte^-r^©T, Kit 

25 CNT^> mi 3 0 4&tfft 2feftl 3 0 5 ©y- h IB P 3 0 7 ft-e©8fcb®fc^ 
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•osd, *^wjBJ»w©«#ttai3!»B«T?tt* cntjh 3 0 3 ±k, iiiii3o 

4. Sg2*g,f|:Jl 3 0 5 Rtf&3*6M3 1 9 ^ 6f££flSJl*SilSJI 3 0 9 -5 © T?> 09 

10 Atf, t*»IWK'lft»TS*2*6*H 3 0 5 ©Wn«*, ^-MiB 3 0 6 ©^M|pf 

ct o fe^g < uxieMSP 3 18 tc«to, m smmmmmomTt^ik-^m^. 

£Uz<D&z)iz* mmm&&j§fcL, 4>&< tt> 1 jiw-h©Mng£y- hugg 3 0.6 

©y- hlDgJ:r)%^t< LTSSgU 3 1 8 8Ry4CtK±0, f~ Mil 3 0 6 
15 ©MTlitXSy * 3 0 3 b<03j®t©|fl©Bg«l 7£igL<}i;0n$-feK &it*fl*:K$fQl 
«t4it#T«5. ^n&©^^g|53 1 8 SfrTSfflJjEtt* * M Jf 3 0 8 £ =frT -5 B 2 
iI«lWt®Mt§^tfet^5 s + R3JS 3 0 8 Xt4» 1 *S«J1 3 0 4 te 

20 5^ttJ;oT> #SlC»fifcT-3 £ itftTSS. «*fcf» H 2 7 fc^ b fc 3 JB*«T?»±, 
ill 3 0 2 iifdS O G£ 1 . 5nm0f*fci$Lfct, SOGOlll:<t?iJ-i'5 K£ 
lumCf^CIItS, It, #U<5 FC±ll;SOGSSf UmOJI^ti^t 
So 7*HUV^77-fa*£iHT, y- Mil 3 0 6 £ 81 P $ itfciUC , 

^ffl^^M 3 0 9©F*3Tr, il|©SOG (1 9) fc^lt, S3rtt F 7 -f X y =f- > 

25 Ktt^^StAS^Iy Hyf>^*St. 
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OftDftSfc-rfc*, CNTi:*tf5MBit>. d©&, ftTlOSOG4t, 
CDS OG 1 9 tH«(0l5> ^^SrliTCt IC «fc D, y- hH P 3 0 7 OrtBKKStt 3 
5 1 8 t«t9ffl*»^f»6h$. 

**»««4~7 eDwK*ffl«rtt, hm»j8W8-i i (Dttnftomi&tzmz-Gt) 

10 *s;:i:jJ«Tirs. «Me£j|g|£ LT Z C i Id J: 0 , Ift^JglSj® ©¥*&# 

D , - H©«t4CNTRI«)!(«SA«D, &I~X5 y 2 ®©jl?32S5 fc t> 
tic fctfnJIECfc 0 > guilty- h-CJ:**4Brti*«Brilca*. 

©*«**/h$V»t*K:tt, y-htEKiOlSy ya>fi^ D, J; 9 JIT US lb 

25 o«jt3&feafei;tcNTBt*ffl^fc*5iLaHis»ttaatfii«assita, ±fsnjiM 
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it * cd fa a 

1. ^-^>i-yg 1 ^-y (CNT) Stfti^^ft&^tJCNTIgTfe^T, Hi® 
Ri;S®«ia(c*3lt-5CNT<!:&^tt^l«t)iCDB^jt^0 . 5:9 9. 5 - 4 0:6 0 
5 COlgHtClg^^nTV^Clt^^ilttl-SCNTIi. 

aw >#ttt\*m<n}H >#tt&M\zmuznz> z. 1 1 x« 2 kbb 

10 ©©CNTIg. 

i. 

16 6. CNT tffrI2fit?«^^%t^M!eCNT)l^ K £ & £ 3fc # 7 0 %JU±-C££ 
£££f#?S['i-f 5, Hl^«l~5 fcfSf£<DCNTflfo 

7.. mib c n the#s> MWzmm2nrc2m&±<Dmmm~T?m&2n, t&mmmo&m 
zz\t*<$®fr%, mmm 3 ~ e o^oMn* 1 jpnciamocNT&i. 

20 8. S5IBCNT, «4#^M$&RtfS0©AW >^#©rtT> ±H&i'CNT©^*Jfc* 

< v t m & e mm * m m &. 0 aw y ? m © £ # Jt ^ *** ^ c: tstitt 

-a, 7 £15 lie© CNTI. 

9. i±itfeit5CNTW^ttt$^8 0 - 9 0 %, M-tM £AT© ffl & 3 C N T 
^^CD-g-^J:b^^7 0~8 0%, ftTif 4S tt .-5 if fS#J(D AW > ®MJ**# 6 0~ 
25 7 0 %Tf&3 ^t^tiit^. 8 tlfBUfcOCNTII. 

i o . m^m i ~9 ortcDMn^ 1 stiBicocNTji^^^fccit^itiiiti-sm^- 
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12. tt!BCNT*0/^^-->^xafc*UT»#**fcCNTjR«[«-C»3:, CNT 
1 1 (C|e^©CNT^<D®^^j£ 0 
10 Bfsfe^l ixui 2 {rfBicCDCNTflI(Z)^{^^^ 0 

WWtUTfflVijtlltS^ttfc-raCNTlliOllifit^j*. 

ttt?tt^W*tO®«H;**0. 5:99. 5~4 0 : 6 0 CD«BSftfcti5 K CNT 
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19. WECNTIK^t&iaCNTR^a : Ftt5F«**'&*1"a« ; 3 l JS[flllif**l*^> » 

2 1. aSSJtfc, S»©*-*>t/'fa-^ (CNT) S-&trx5y^fi*J«T*C 

ltKCNT«*li©CNTft|tt4Brtia**C tt»ttt«lS y *0 
10 2 2. J»|BCNT©lt4iBGllSTM;J\ ftftlB C N T W± fctt* h 

tSfitv'- hSgi#«l35«'J-c:fclC«J;-3TCNTSlltiE|«lS-li , *^t&#«i:T*. ft 
]&3I2 1 {CffiieCOXS v 

2 3. WECNTO»4BftIiC*i3t, UIB C N TBg± CHII £ ft £ 

2 4. flftlBlf&BfflX8£f. fits MP 1*1 h£2lA£-£. *v>TKtt*>>- h 

2 5. WIBtt»»R^M«>»*XSfcftftoTWIBCNTS»lifflCNTattaiB[R] 

25 11**2 4X14 2 5CE*CDX5y*0»JB*tt. 

27. jwriajii!i3»s/-hj&»aatt**-r*c:fc*i*«ii"*. st*s24-2'6®ftow 
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tiifi l :SKBB«©X5 v *©Jg3t#&. 

t-^ii S^tittS, if jfcxg 2 4- 2 7 ©pg©fafta* 15IfcEtt©X5y ^ ©ffiit:£&. 

2 9. ltHB«i*ttOffl**, 1ltBB*»©WP«fc9/h£<E3fl£ft3C:£*#«fc-r<5, W 

#m 2 8 tiHm©x5 >y ?G>mm-%m. 

3 0. ffifB — h©*fi*^*t, 0. 0 0 2 N/mmtiiLIoO. 2N / /mm5fc?i5t 
Tr&£ Ci*fffttf«, llsRig 2 4- 2 9 ©ft ©fan** 1 9Jtffl*S©xS «y ^©Mig^ 
ft. 

3 1. S^SJitC, m&Ofj-tfy-? y 9^-:/ (CNT) Sttti5y^fei*t5C 
Mf3CNTg|©CNT£t!:£r@aiR!£-fr> K*:£Efa 3 C N T«± 

m ie ± m, a k «■ # o a « ± * x y > ^ m m * \z s & * * t m s 3 & jr « ss * Nt * 

3 2. fl&E&K«ttl«©J&3sXgte:$fcjioT, MI3sfe«««|»_hk:tfi«gt*^LT«« 
SMt^Ili, ffiE«ffi&EM&*Kfc«»©Ha&»tf?-SXg£*«&* % MK&jR 

«a«©i»*xaTttiaiBH Prt©^K«Mflisx-; 5 i >y»*-r5 ^t^Mtts, 
33. «r8s^««igM©i»*iet«ttbT, m&mnft\zmm? -sjUjibcntis^ 

^•&*9ffiCNTjRfcfett5Jft5riBl^«JS©CNT*«:«fc$^-SXSt*Wr* ^t^^i 
if*. M #91 3 2 fcfH«S©X$ y :?©l!fd£*&. 

3 4. lflB^««ai|Jt©l»*XfitattLT, faffiHPrtfcBtH-rsffiSBCNTBlfcfflt 
ftsfc^ 3 2 tciB«£©x5 y ^©Sj@^^„ 
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3 5. ttEttttJMfcfttf* ftftttJSOCO,, N,, N 2 0. >K.tf S F 8 CD|*ICD'> 

3 6. fflBB£K««II<ai$icIgfc««LT, «t8EHlO|*}K:liaJl-5lltl3CNTBiStt 

3 7. • MEftJftlStf*, -^©a^S^/Xtt-^CDMSCfeiTHJffiSn?. C £ 

3 8. m^W^-*>^-/^3.-^ (CNT) S*trCNTK*/lV»T*li*«i&-r:5 
10 «jfi*ftt*^T, 

t5!BCNTHSI£BfrScOig8&-effiS bTCNT**«l/E3«3ii-fc«fcffllBCNT|gt±fc- 

3 9. • M$312 0-3 80ftOffln^lBCE«CX5*yi'<D81*ST?«jSSnfcX 

•15 4 0. »#^3 9 ^|B«©«»*ttja{»Bt***-r*c:a:*1#«t-r-S¥lBH*Sa?S 

So 

41. 1^0i*©Il)J«S (c m 2 ) Tfc*¥M***g«fc*lr»T, 
ISBlftbftCNT0R«St*«l /S <iB/cm J ) H±T»i^tS#ttt5¥II 

20 4 2. 3£ffi±k:J&j£<*n*ft©*-#>?-/9 l 3.~:/ (CNT) ^^IS y 

tSCNTlt, **3&»RCNTJi±fcliI*fc»«* njR*ftJta"T*WIP*6WteCN 
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44. 1WaaCNTJBia±©»i|ftJlA«0. 2 MmKJiJL'S 2 ;UmUi.T©JIISJP£:#-f ZL t. 

5 4 5. fttfB£JBMtlBlc&fr>-C2i>&< i % 1 MOi&Mfc&ttSflftSBB! □ OS*«, MI3 
V— hfcMtefettSairSBH P ®g J; Dfc^HC t *«rafr«, W** 4 2 ~ 4 4 © 

4 6 . St^gi 4 2 ~ 4 5(DftCWni>l ^ fB^c © «#tt ffi a HttE £• tft *. & £ 

10 4 7. gffi±Jc, i«M2:, }gj6fc © # - > ± y !P - (CNT) S^tfCNTlt, 

4 8 . MBBCNTJBty- hif&iis)S i© M Ic* 110 JB 18 fcXfc-frtf E. t*» 

49. W1BCNTJB*i:©i»6»JB£0. 2 ^ mK±.&^ 2 jumU*T©J¥*©&^8ft-C!|J* 
RJc-r^ E tSUtttS, tt$«4 7 Xtt4 8 fcffl*©«#;ttfflM?frl£li©Slifi:£i£. 
20 5 0. lW38Jfe:*B!#*S OG (Spin on Glass ) ;^6j5S?> £ t* -5 , Ssfegi 4 9 

©ppg=t9 &*#<^/&-r3 d t ftwttt 3. »*9i4 7-5 oc!>i*g©ftrn*> lgit 

fE^©mi^«cW^!^^^©Mig^fe, 
25 5 2. t&l3CNTM^lSiL@3lH]Sii-'5X@*S{r#-r^E<i;^#m«i:-r^ff^3I4 7~ 

5 1 ©^©{njn^ i m^mm<Dm^nthm^mm<Dm^m. 
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5 3. *$g4 7- 5 2 ortown*mfciB*©«ff*fflai»iii*©tta*iStej;o 
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FIG. 4 
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FIG. 6 
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FIG. 13 
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FIG. I6A 
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FIG. I6F 
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FIG. I7A 
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FIG. 18 A 
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FIG. I9A 



212a 



-212 
-211 

-210 



FIG. I9B 




FIG. I9C 



-218 
-212 
-211 

-210 



FIG. I9D 




FIG. I9E 



217 




WO 02/41348 



19/29 



FIG. I9F 




FIG. I9G 



FIG. I9H 



217 



217 



218 



212 
211 

-210 





WO 02/41348 PCT/JP01/10094 



20/29 



FIG. 20 




WO 02/41348 



PCT/JPO 1/10094 



21/29 

FIG. 2IA 




210 



FIG. 2IB 




210 



FIG. 2IC 



223 
212 



WO 02/41348 




PCT/JPO 1/10094 



22/29 



FIG. 22 

30000 i 1 1 1 1 , 1 — 




0 ' 1 1 1 i i i i i i 

0.00 0.02 0.04 0.06 0.08 0.10 



(N/mm) 



£**.-£** (mm 



WO 02/41348 



PCT/JPO 1/10094 



23/29 



FIG. 23 



f 



311 

_JL_ 



# 



WO 02/41348 PCT/JP01/10094 



24/29 



FIG. 24A 




FIG. 24B 




FIG. 24C 



\Y///////////////7Z77Z7, 




FIG. 24D 



FIG. 24E 




303b ? 07 



FIG. 24F 



303 
302 

301 



306 . 

305)309 

303 
302 



301 



306 




305 | 309 



PCT/JPO 1/10094 

25/29 



FIG. 24G 

307 



WO 02/41348 



« 



PCT/JPO 1/10094 



26/29 



Fl G. 25 A 




302 
301 



FIG. 25 B 



FIG. 25 C 



FIG. 25 D 




FIG. 25 E 



FIG. 25 F 



FIG. 25G 



IS 309 

308 
303 
302 

301 



306 , 

308 
303 
302 




309 



WO 02/41348 



27/29 



PCT/JPO 1/10094 



FIG. 26 





PCT/JP01/10094 

28/29 

FIG. 28A 



117 



112b 



77T 



FIG. 28B 



112a 




WO 02/41348 PCT/JP01/10094 

29/29 



FIG. 29 




# 

Nona 



INTERNATIONAL SEARCH REPORT 




IntemanGnal application No. 

PCT/JP01/10094 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 HOUl/304, 9/02 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 HOUl/304, 9/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kbkai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JICST 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



EP 1020888 Al (Matsushita Electronics Corporation) , 

19 July, 2000 (19,07.2000), 

Par. Nos. [0055] to [0059]; Figs. 2, 9 

6 JP 2000-204304 A 

JP 2000-311578 A (Sharp Corporation) , 

07 November, 2000 (07.11.2000), 

Par. Nos. [0058], [0038] to [0055]; Fig. 2 
(Family: none) 

JP 2001-35362 A (Futaba Corporation), 
09 February, 2001 (09.02.2001), 
Par. No. [0017] ; Fig. 4 
(Family: none) 

JP 2000-90809 A (Toshiba Corporation) , 
31 March, 2000 (31.03.2000), 

Par. Nos. [0032] to [0037],- Figs. 4, 5 (Family: none) 



1,3,4,6,10, 

17-21 
5,11,12,14, 

38-40 

5,11,12,14, 
38-40,42-53 



21,22,39-41 



21,38-40 



1^1 Further documents are listed in the continuation of Box C. [^} See patent family annex. 



* ^ Special categories of cited documents: "V later document published after the international filing date or 
"A" document defining the general state of the art which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underlying the invention 
"E" earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 

date considered novel or oannot be considered to involve an inventive 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y M document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 
"0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 
"F* document published prior to the intern ational fil ing date but later document member of the same patent family 

than the priority date claimed 


Date of the actual completion of the international search 
07 February, 2002 (07.02.02) 


Date of mailing of the international search report 

19 February, 2002 (19.02.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNAT^^X SEARCH REPORT |lr*er7at^^ 



InternauOTral application No* 

PCT/JP01/10094 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 
1. n Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6»4(a), 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The inventions of Claims 1-20 relate to a carbon nano-tube film 
containing granular impurities. 

The inventions of Claims 21-37 , 39-41 relate to an emitter constituted 
of a carbon nano-f iltn wherein carbon nano-tube on the surface are orientated 
upright . 

The invention of Claim 3 8 relates to a technique of forming a film 
over a carbon nano-tube film where. 

The invention of Claims 42-53 relates to a field-emission cold cathode wherein 
a gate insulation layer is constituted of a multilayer insulation layer 
of two or more layers. 

These inventions are not linked as to form a single general inventive 
concept. 

1 • EE3 As al1 required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2 - CD As al1 searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | J The additional search fees were accompanied by the applicant's protest. 

No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



INTERNATIONAL search report 



1 application No. 
PCT/JP01/10094 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



JP 2000-86216 A (Toshiba Corporation), 
28 March, 2000 (28.03.2000), 

Par. Nos. [0047] to [0054]; Figs. 7, 8 {Family: none) 

JP 6-162919 A (NEC Corporation), 

10 June, 1994 (10.06,1994), 

Par. No. [0039] ; Fig. 6 (Family: none) 

JP 8-264109 A (Sony Corporation), 

11 October, 1996 (11.10.1996), 
Par. Nos. [0081], [0118], [0131] 
(Family: none) 

JP 2001-319560 A (Matsushita Electric Ind. Co., Ltd.), 
16 November, 2001 (16.11.2001), 
Par. No. [0209]; Fig. 1 (Family: none) 



21,39-41 
23 



42-53 



44,45,49,51 



1,3,4,6,10, 
17-21 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



b&bjiks-s- pct/jpoi/ioo94 



a. &m<omirtt&<D&m mmm^m (ipo.) 


Int. CI 7 


HO 1 J 1/3 0 4, 9/0 2 






mftifttM (IPO) ' 


Int. CI 7 


HO 1 J 1/3 04, 9/02 



B*|3£J&9T£&tt 1 9 2 2-1 99 6¥ 

B*B&H£JB£r£&tt 1 9 71-200 2? 

B*BS«§^B*TlB^ff 1 9 94-200 2? 

B*BIilJ8$rS?5£&£:$8 1996-200 2? 



EiBSiS36-C®fflLfc^x-^^-^ (t*-*^— liSicteffl Ufcffl^) 
3 I C ST 



wssi-* 



X 
Y 



EP 1020888 Al 

(Matsushita Electronics Corporation) 
2 0 0 0. 0 7. 1 9, 

[0055] - [0059] , FIG. 2, .9 
&JP2000-204304 A 

JP 2000-311578 A O^— T'&g&ft) 
2000. 1 1. 07 

[0058], [0038] -[0055], HI 2 

(77^; y— fcu 



1, 3, 4, 6, 10, 
17-21 

5, 11, 12, 14, 
38-40 



5, 11, 12, 14, 
38-40, 42-53 



B*b< H«i©«WJ<cmft«:»S:r5fcftP9l«i-* 
rpj BBttiflBtirc* t^w.*M<o-£M<Dm&ti£Z>\m 



<0 0 £>&(C£^ Sil/fcJGBC 



0 7. 0 2. 0 2 



9.02.02 



B*»wrtf (isA/jp) 

S$«*# 100-8915 
JlCMBI 1 ft ffl K©* $ B8HT I4#3f 



Step » 

63-3581-1101 



2G 



9 2 15 



3 2 2 5 



^PCT/ISA/210 ($2^-^) (1 9 9 8¥7^) 



mmmmm^ pct/jpoi/i 0094 



a»8*»39 (PCT17$(2)(a» roHWBWtftt*«^fc±Olllf*o«B©-»fc-oi>-C^ 



1. □ S^offiH 



2. □ 5&#*>S5H 



Z.ofWtBBmWRk*+&Zk **LftV*ftfc«S 



3. □ M*o«KH 



:-sTEifc£;}vCW < ev\ > 



actios t ^ croBRBUitz^lLhcaMjJJ*,© k zaMKm&IMm**. 

ff#©$&B2 1-3 7, 3 9-4 lteK«J$*tfc3SW4, $m<D%— /J?WV 



2. □ i&MS^W«:S*-r5*-et^< v +^rroi«4^«i*R*©«6Bc-ov>-cfilS1-*ii*5-e#fco-e % i§ 



4. n to&A&&wmtoffl&&&®zwMMmti\.tei>^fc<o^ zvm&m&n'Btt. &*toffim<o&mz.i£M 



iIflnH3fe#?8:*4-<o*]8(o 3» Set tc eat 3 a# 

S aiMiEvimoMft t *k ffiis a«» e>*« * atx a 5 ft «»o fc. 



hi^pct/i sa/2 i o am^-syoaai (l) ) U 9 9 8^7£) 



HR5fflH#«- PCT/JP01/10094 



c m%) 



p, x 



x 



X 

A 



P, X 



glJSjClSfcfe Rtg-^lggjgl±5^#j^ * CHOI'S figfPgg* 



J P 20 0 
2 0 0 1. 

sm coo 

J P 2 0 0 
2 0 0 0. 

m& [oo 

J P 2 0 0 
2 0 0 0. 
§M£ 10 0 

JP .6-1 
1 9 94. 
S^t 10 0 

J P 8-2 

1 9 9 6. 
MI0 0 

(77 5 V 

J P 2 0 0 

2 0 0 1. 
M[0 2 



1-35362 a mm^umm^m 

0 2.09 

17], 134 (77 5 y-fcL) • 

0-90809 A (tfc££%fc3fc£) 
0 3.31 

3 2] -[0037], 134, 5 (77§y-4U 



0- 86216 A 0f8sJ^*tm» 
0 3 2 8 

4 7] - [0 0 5 41 , 07, 8 (77^^t) 

6 2 9 1 9 A (H*«*tf*5*£?*fc> 
0 6.10 

3 9], 06 (77 5y-*U) 

6 4 1 0 9 A (y 
10.11 

8 1], [0118], [0131] 

1- 319560 A (t&r*S^»^tfc) 
11.16 

0 9], mi (77 ^ ft.u 



21, 22, 39-41 



21, 38-40 



21, 39-41 
23 



42-53 



44, 45, 49, 51 



1, 3, 4,6,10, 
17-21 



tiftZ-p CT/I S A/2 1 0 (®2^~ ^OSt*) (1 9 9 8^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS ; t i t - < : 5 , r v i ?,;■ y 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK 



